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(57)Abstract: 

PURPOSE: To facilitate the recovery of an electrolytic 
membrane with no constitution of a fuel cell made 
complex. 

CONSTITUTION: A joint body (electrolytic membrane- 
electrode joint body) 20 removed out of a solid high 
polymer type fuel cell 10 is impregnated in an 

impregnation tank 51 filled with methanol first, and leave ; ^>£:.*| ^<j3l' T II' 

it as is for about 1 0 minutes (indicated by A in the 
figure). As a result, water contained in the electrolytic 
membrane 11 of the joint body 20 is substituted by 
methanol, the electrolytic membrane 1 1 is swelled up 
and deformed, and furthermore, the hardened materials 
of a proton conductive solid high polymer solution joining 
the electrolytic membrane 11 with electrodes 12 and 13 
are dissolved. By this constitution, the adhesion of an 
interface between the electrolytic membrane 1 1 and 
each electrode 12 and 13 is thereby weakened, and the 
electrolytic membrane 1 1 is apt to be separated from 
the electrodes 12 and 13. After that, the electrolytic 
membrane 1 1 is separated from the electrodes 12 and 13 (indicated by Bin the figure), and 
subsequently the electrolytic membrane 1 1 separated by a separation process is impregnated in 
a substitution tank 55 filled with water, so that methanol contained in the electrolytic membrane 
1 1 is thereby substituted by water. After that, the electrolytic membrane 1 1 is moved to a 
cleaning tank 57 filled with hydrogen peroxide water, and cleaned therein. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrolyte membrane recovery approach of the fuel cell equipped with the 
immersion process immersed in said zygote into the liquid which is the electrolyte membrane 
recovery approach of a fuel cell of collecting electrolyte membranes from the zygote of the 
electrolyte membrane and electrode which were prepared in the fuel cell, and has the property 
to make it swell that it is also at the expansion coefficient more than predetermined magnitude 
about said electrolyte membrane, and the separation process which separates said electrolyte 
membrane and electrode after this immersion process. 

[Claim 2] The electrolyte membrane recovery approach of the fuel cell equipped with the 
immersion process immersed in said zygote into the liquid which is the electrolyte membrane 
recovery approach of a fuel cell of collecting electrolyte membranes from the zygote of the 
electrolyte membrane and electrode which were joined using the proton conductivity solution, 
and has the property to dissolve the hardened material of said proton conductivity solution, and 
the separation process which separates said electrolyte membrane and electrode after this 
immersion process. 

[Claim 3] the property in which are the electrolyte membrane recovery approach of a fuel cell 
according to claim 2, and said liquid dissolves the hardened material of said proton conductivity 
solution — in addition, the electrolyte membrane recovery approach of the fuel cell which is the 
liquid which has the property to make it swell that it is also at the expansion coefficient more 
than predetermined magnitude about said electrolyte membrane. 

[Claim 4] The electrolyte membrane recovery approach of the fuel cell equipped with the 
permutation process which it is the electrolyte membrane recovery approach of the fuel cell a 
publication claim 1 thru/or of 3 either, and permutes by water said liquid contained in said 
electrolyte membrane after said separation process further, and the washing process which 
washes said electrolyte membrane after said permutation process. 

[Claim 5] It is the electrolyte membrane recovery approach of a fuel cell with the process which 
it is the electrolyte membrane recovery approach of the fuel cell a publication claim 1 thru/or of 
4 either, and performs the activity to which said separation process twists said electrode to said 
electrolyte membrane, to curve, and which is shifted or turned. 

[Claim 6] Said immersion process is the electrolyte membrane recovery approach of a fuel cell 
with the oscillating process to which the oscillating force is given to the liquid which it is the 
electrolyte membrane recovery approach of the fuel cell a publication claim 1 thru/or of 5 either, 
and was immersed in said zygote or this zygote. 

[Claim 7] The electrolyte membrane recovery approach of the fuel cell equipped with the 
desiccation process which it is [ process ] the electrolyte membrane recovery approach of the 
fuel cell a publication claim 1 thru/or of 6 either, and dries said zygote in advance of said 
immersion process further. 

[Claim 8] The electrolyte membrane recovery approach of the fuel cell equipped with the check 
process which is the electrolyte membrane recovery approach of a fuel cell according to claim 4, 
irradiates the beam of light of a predetermined wavelength region after said washing process 
further at said electrolyte membrane, measures the reinforcement of the beam of light which 
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penetrated said electrolyte membrane, and checks the quality of the permutation by said 
permutation process, and washing by the washing process based on the measurement result. 
[Claim 9] The electrolyte membrane recovery approach of the fuel cell equipped with the 
platinum recovery process of being the electrolyte membrane recovery approach of the fuel cell 
a publication claim 1 thru/or of 8 either, and collecting the platinum components of the catalyst 
supported to said electrode by filtering further the liquid used at this immersion process after 
said immersion process. 

[Claim 10] It is the electrolyte membrane recovery approach of a fuel cell of collecting 
electrolyte membranes from the fuel cell stack which holds two or more zygotes of an 
electrolyte membrane and an electrode where a predetermined bolting pressure is applied. The 
process which weakens said bolting pressure in the range which can secure a gas seal within 
said fuel cell stack, At the process which closes the outlet of the gas passageway which sends 
reactant gas to said electrode, and the inlet port of said gas passageway The electrolyte 
membrane recovery approach of the fuel cell equipped with the process which pours in the liquid 
which combines the property to dissolve the hardened material of a proton conductivity solution, 
and the property to make it swell that it is also at the expansion coefficient more than 
predetermined magnitude about said electrolyte membrane, and the process which opens the 
outlet of said gas passageway. 

[Claim 11] It is the electrolyte membrane recovery system of the fuel cell which collects 
electrolyte membranes from the zygote of the electrolyte membrane and electrode which were 
prepared in the fuel cell. The immersion tub which the liquid which combines the property to 
dissolve the hardened material of said proton conductivity solution, and the property to make it 
swell that it is also at the expansion coefficient more than predetermined magnitude about said 
electrolyte membrane is stored [ tub ], and makes said zygote immersed into this liquid, The 
electrolyte membrane recovery system of the fuel cell equipped with the separation means into 
which said electrolyte membrane and electrode are made to separate from said zygote after 
making it immersed in said immersion tub. 

[Claim 12] The electrolyte membrane recovery system of the fuel cell equipped with the cistern 
which makes said electrolyte membrane which was the electrolyte membrane recovery system of 
a fuel cell according to claim 1 1, stored water further and was separated with said separation 
means immersed in underwater [ said ], and the cleaning tank which makes said electrolyte 
membrane after storing the penetrant remover and being immersed in said cistern immersed into 
said penetrant remover. 

[Claim 13] In the electrolyte membrane recovery system of the fuel cell which is equipped with 
the cistern which holds the liquid which has a predetermined property, is immersed in said 
cistern in the zygote of the electrolyte membrane and electrode which were prepared in the fuel 
cell, and collects electrolyte membranes from said zygote As opposed to the tub from which the 
order which said cistern consists of two or more tubs connected to the serial through piping, and 
is immersed in said zygote becomes the last The electrolyte membrane recovery system of the 
fuel cell constituted so that the liquid which the supply source of said liquid was connected and 
overflowed with the tubs of said last might flow into the tub of the front where said immersed 
order is low in order. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrolyte membrane recovery approach 
and equipment of the fuel cell which collects electrolyte membranes from the zygote of the 
electrolyte membrane and electrode which were prepared in the fuel cell. 
[0002] 

[Description of the Prior Art] The fuel cell is known as equipment which changes into electric 
energy conventionally the energy which the fuel has directly. While a fuel cell arranges the 
electrode of a couple on both sides of an electrolyte membrane, it contacts the oxygen content 
gas which fuel gas, such as hydrogen, is contacted on the front face of one electrode, and 
contains oxygen on the front face of the electrode of another side, and he is trying to usually 
take out electrical energy from inter-electrode using the electrochemical reaction which occurs 
at this time. A fuel cell can take out electrical energy at high effectiveness, as long as fuel gas 
and oxygen content gas are supplied. 

[0003] By the way, in order to change such a fuel cell to saving resources quotient business in a 
low price, recycle of the part which constitutes a fuel cell, or all ingredients, i.e., reuse, is 
important. However, the fuel cell was difficult to dissolve and to collect each part articles from 
being easy to fix each component part. Each component part tends to fix, because the stack of a 
laminating mold is constituted from a fuel cell by carrying out two or more laminatings of the unit 
cell containing an electrolyte membrane and the electrode of a couple, binding this tight and 
fixing. 

[0004] Then, a mold-release characteristic layer is made placed between the boundary of an 
electrolyte membrane and an electrode, and the boundary of an electrode and its lateral part 
article (separator), and the fuel cell which made the overhaul of a fuel cell easy is proposed 
(JP,60-20472,A). By making the overhaul of a fuel cell easy, recovery of valuable metals, such as 
platinum, and other components is realizable. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a Prior art, new components called 
a mold-release characteristic layer needed to be added, and the problem to which the own 
configuration of a fuel cell becomes complicated was generated. Moreover, the problem whose 
trouble which the overhaul of a fuel cell takes increases because a configuration becomes 
complicated was invited. Furthermore, preparing an ingredient new for recycle aiming at saving 
resources also had the problem of being in violation, from the original idea of saving resources. 
[0006] Furthermore, by the Prior art mentioned above, it sets it as the original object to mainly 
collect valuable metals, such as platinum, and collecting electrolyte membranes is not touched 
on. It is significant to collect electrolyte membranes in the fuel cell of a solid-state 
macromolecule mold, since an electrolyte membrane's being more expensive than platinum and 
the disposal of an electrolyte membrane are difficult, however, the number with which a polymer 
electrolyte fuel cell is a technique in the middle of current development, and mass production in 
commercial magnitude (works magnitude) is not performed at present, but operation is presented 
actually — very — small — and — moreover, since neither years to the extent that the cast 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web^cgi_ejje 



2006/04/1 1 



JP,08-171922,A [DETAILED DESCRIPTION] 



2/19 ^— V 



away of the fuel cell is carried out, nor operation time has passed, the problem about abolition of 
an electrolyte membrane has not surfaced, either. For this reason, the actual condition was that 
research is not yet done about the technique of collecting electrolyte membranes, either. 
[0007] The electrolyte membrane recovery approach of the fuel cell this invention aims at easy- 
izing recovery of an electrolyte membrane, without having been made in view of such a trouble 
and complicating the configuration of a fuel cell. Moreover, the electrolyte membrane recovery 
system of the fuel cell of this invention aims the same at easy-izing recovery of an electrolyte 
membrane, without complicating the configuration of a fuel cell. 
[0008] 

[Means for Solving the Problem] The configuration shown below was taken as said The means 
for solving a technical problem that such an object should be attained. 

[0009] Namely, the electrolyte membrane recovery approach of the fuel cell of this invention 
according to claim 1 It is the electrolyte membrane recovery approach of a fuel cell of collecting 
electrolyte membranes from the zygote of the electrolyte membrane and electrode which were 
prepared in the fuel cell. It is making into the summary to have had the immersion process 
immersed in said zygote into the liquid which has the property to make it swell that it is also at 
the expansion coefficient more than predetermined magnitude about said electrolyte membrane, 
and the separation process which separates said electrolyte membrane and electrode after this 
immersion process. 

[0010] The electrolyte membrane recovery approach of a fuel cell according to claim 2 is the 
electrolyte membrane recovery approach of a fuel cell of collecting electrolyte membranes from 
the zygote of the electrolyte membrane and the electrode which were joined using the proton 
conductivity solution, and makes it a summary to have had the immersion process immersed in 
said zygote into the liquid which has the property dissolve the hardened material of said proton 
conductivity solution, and the separation process which separate said electrolyte membrane and 
electrode after this immersion process. 

[0011] the property in which said liquid dissolves the hardened material of said proton 
conductivity solution in the electrolyte membrane recovery approach of said fuel cell according 
to claim 2 — in addition, it is desirable to consider as the liquid which has the property to make 
it swell that it is also at the expansion coefficient more than predetermined magnitude about said 
electrolyte membrane (thing according to claim 3). 

[0012] In the electrolyte membrane recovery approach of these fuel cells, it is good also as a 
configuration equipped with the permutation process which permutes by water said liquid 
contained in said electrolyte membrane after said separation process further, and the washing 
process which washes said electrolyte membrane after said permutation process (thing 
according to claim 4). 

[0013] Furthermore, said separation process is good also as a configuration with the process 
which performs the activity shifted or turned which twists said electrode to said electrolyte 
membrane and to curve (thing according to claim 5). 

[0014] Said immersion process is good also as a configuration with the oscillating process to 
which said zygote or this zygote gives the oscillating force to the immersed liquid (thing 
according to claim 6). 

[0015] In the electrolyte membrane recovery approach of these fuel cells, it is good also as a 
configuration further equipped with the desiccation process which dries said zygote in advance 
of said immersion process (thing according to claim 7). 

[0016] Furthermore, it is good also as a configuration equipped with the check process which 
irradiates the beam of light of a predetermined wavelength region at said electrolyte membrane, 
measures the reinforcement of the beam of light which penetrated said electrolyte membrane, 
and checks the quality of the permutation by said permutation process, and washing by the 
washing process based on the measurement result after said washing process (thing according 
to claim 8). 

[0017] It is good also as a configuration equipped with the platinum recovery process of 
collecting the platinum components of the catalyst supported to said electrode, by filtering the 
liquid used at this immersion process after said immersion process (thing according to claim 9). 
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[0018] To the claim 10 publication of this invention, the electrolyte membrane recovery approach 
of a fuel cell It is the electrolyte membrane recovery approach of a fuel cell of collecting 
electrolyte membranes from the fuel cell stack which holds two or more zygotes of an 
electrolyte membrane and an electrode where a predetermined bolting pressure is applied. The 
process which weakens said bolting pressure in the range which can secure a gas seal within 
said fuel cell stack, At the process which closes the outlet of the gas passageway which sends 
reactant gas to said electrode, and the inlet port of said gas passageway It is making into the 
summary to have had the process which pours in the liquid which combines the property to 
dissolve the hardened material of a proton conductivity solution, and the property to make it 
swell that it is also at the expansion coefficient more than predetermined magnitude about said 
electrolyte membrane, and the process which opens the outlet of said gas passageway. 
[0019] The electrolyte membrane recovery system of the fuel cell of this invention according to 
claim 11 It is the electrolyte membrane recovery system of the fuel cell which collects 
electrolyte membranes from the zygote of the electrolyte membrane and electrode which were 
prepared in the fuel cell. The immersion tub which the liquid which combines the property to 
dissolve the hardened material of said proton conductivity solution, and the property to make it 
swell that it is also at the expansion coefficient more than predetermined magnitude about said 
electrolyte membrane is stored [ tub ], and makes said zygote immersed into this liquid, It is 
making into the summary to have had the separation means into which said electrolyte 
membrane and electrode are made to separate from said zygote after making it immersed in said 
immersion tub. 

[0020] It is desirable to consider as the configuration further equipped with the cistern which 
makes said electrolyte membrane which stored water and was separated with said separation 
means immersed in underwater [ said ], and the cleaning tank which makes said electrolyte 
membrane after storing the penetrant remover and being immersed in said cistern immersed into 
said penetrant remover in the electrolyte membrane recovery system of such a fuel cell (thing 
according to claim 12). 

[0021] The electrolyte membrane recovery system of a fuel cell according to claim 13 In the 
electrolyte membrane recovery system of the fuel cell which is equipped with the cistern which 
holds the liquid which has a predetermined property, is immersed in said cistern in the zygote of 
the electrolyte membrane and electrode which were prepared in the fuel cell, and collects 
electrolyte membranes from said zygote As opposed to the tub from which the order which said 
cistern consists of two or more tubs connected to the serial through piping, and is immersed in 
said zygote becomes the last The supply source of said liquid is connected and it is making to 
have constituted so that the liquid which overflowed with the tubs of said last might flow into the 
tub of the front where said immersed order is low in order into the summary. 
[0022] 

[Function] According to the electrolyte membrane recovery approach of the fuel cell according 
to claim 1 constituted as mentioned above, it is immersed into a liquid predetermined in the 
zygote of an electrolyte membrane and an electrode according to an immersion process. Since 
this predetermined liquid has the property to make it swell that it is also at the expansion 
coefficient more than predetermined magnitude about an electrolyte membrane, an electrolyte 
membrane expands and deforms. For this reason, the junction force of the interface of the 
electrolyte membrane of a zygote and an electrode becomes weak, and it becomes easy to 
separate an electrolyte membrane from an electrode. The zygote which becomes easy to 
separate is easily separated into an electrolyte membrane and an electrode by the continuing 
separation process. 

[0023] In addition, as for the predetermined magnitude of said expansion coefficient, it is 
desirable preferably 20[%] -70[%] and that it is 30 [%] here. By expanding an electrolyte 
membrane in the magnitude more than this expansion coefficient, an electrolyte membrane 
becomes possible [ obtaining sufficient deformation weakening the junction force of an interface 
with an electrode ]. 

[0024] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 2, it is immersed into a predetermined liquid according to an immersion process in the 
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zygote of the electrolyte membrane and electrode which were joined using the proton 
conductivity solution. Since this predetermined liquid has the property to dissolve the hardened 
material of a proton conductivity solution, it serves to weaken the adhesive strength of the 
interface of the electrolyte membrane of a zygote, and an electrode. For this reason, it becomes 
easy to separate an electrolyte membrane from an electrode. The zygote which becomes easy to 
separate is easily separated into an electrolyte membrane and an electrode by the continuing 
separation process. 

[0025] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 3, it is in the electrolyte membrane recovery approach of a fuel cell according to claim 2, 
and since said liquid has the property to make it swell further that it is also at the expansion 
coefficient more than predetermined magnitude about said electrolyte membrane, it will do so 
with the operation which expands and transforms an electrolyte membrane, and the operation 
which dissolves the hardened material of a proton conductivity solution. For this reason, the 
adhesive strength of the interface of the electrolyte membrane of a zygote and an electrode is 
weakened further, and an electrolyte membrane is separated from an electrode still more easily. 
[0026] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 4, a permutation process permutes the liquid contained in the electrolyte membrane 
separated at the separation process with water, and a washing process washes an electrolyte 
membrane further. Therefore, it becomes possible to remove and wash the liquid which invaded 
into the electrolyte membrane according to the immersion process out of an electrolyte 
membrane. 

[0027] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 5, it becomes possible to separate an electrolyte membrane and an electrode simply and 
certainly by [ which twist an electrode to an electrolyte membrane / curving ] shifting or turning. 

[0028] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 6, when a zygote or a zygote vibrates the immersed liquid, the liquid becomes easy to 
reach between the electrolyte membranes and electrodes of a zygote. It enables this to shorten 
the time amount which lowering of the junction force of an electrolyte membrane and an 
electrode takes. 

[0029] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 7, since the zygote is dried according to the desiccation process in advance of an 
immersion process, the amount of expansion of the electrolyte membrane when being immersed 
in a liquid at an immersion process is enlarged. 

[0030] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 8, it judges whether a permutation and washing were completed thoroughly by irradiating 
the beam of light of a predetermined wavelength region at an electrolyte membrane, and 
measuring the reinforcement of the transmitted beam of light. Generally, since the absorbed 
amount when passing it according to the class of liquid is different, the beam of light of a 
predetermined wavelength region is irradiating said beam of light at an electrolyte membrane, and 
becomes possible [ distinguishing what kind of liquid is contained in an electrolyte membrane ]. 
Therefore, a permutation and washing are completed thoroughly and the liquid by said immersion 
process becomes possible [ distinguishing not remaining at all ]. 

[0031] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 9, a platinum recovery process recovers the platinum component of the catalyst supported 
to the electrode by filtering the liquid used at the immersion process. Therefore, it becomes 
possible to recycle platinum combining recycle of the electrolyte membrane explained so far. 
[0032] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 10, weaken the bolting pressure of a fuel cell stack in the range which can secure a gas 
seal, and the outlet of a gas passageway is closed after that. The liquid which combines the 
property to dissolve the hardened material of a proton conductivity solution in the inlet port of 
the gas passageway, and the property to make it swell that it is also at the expansion coefficient 
more than predetermined magnitude about said electrolyte membrane is poured in, the outlet of 
said gas passageway is opened after that, and the liquid is discharged to the exterior of a stack. 
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In this way, it faces decomposing a fuel cell stack and considers as the condition of being easy 
to separate an electrolyte membrane and an electrode, according to an operation of said liquid. 
Moreover, since the bolting pressure is weakened in the range which can secure a gas seal 
before pouring said liquid into the interior of a fuel cell stack, while weakening the force which 
sticks an electrolyte membrane and an electrode by pressure and urging separation with the 
electrolyte membrane of said liquid, and an electrode, it prevents said poured-in liquid leaking 
and coming out. 

[0033] According to the electrolyte membrane recovery system of a fuel cell according to claim 

11, the hardened material of the proton conductivity solution which swells an electrolyte 
membrane as it is also at the expansion coefficient more than predetermined magnitude by 
making the zygote of an electrolyte membrane and an electrode immersed in the liquid in an 
immersion tub, and joins an electrolyte membrane and an electrode dissolves. For this reason, 
the adhesive strength of the interface of the electrolyte membrane of a zygote and an electrode 
becomes weak, and it becomes easy to separate an electrolyte membrane from an electrode. 
The zygote which becomes easy to separate is easily separated into an electrolyte membrane 
and an electrode by the separation means. 

[0034] According to the electrolyte membrane recovery system of a fuel cell according to claim 

12, an electrolyte membrane is washed by permuting the liquid contained in an electrolyte 
membrane by water, and making the electrolyte membrane further immersed in the penetrant 
remover of a cleaning tank by making the electrolyte membrane separated with the separation 
means immersed in the water of a cistern. Therefore, it becomes possible to remove and wash 
said liquid which invaded into the electrolyte membrane according to the immersion process out 
of an electrolyte membrane. 

[0035] According to the electrolyte membrane recovery system of a fuel cell according to claim 

13, the immersed order moves a zygote to a front cistern from a back cistern, and a liquid moves 
in order. From the liquid contained in the electrolyte membrane of a zygote being permuted by 
the liquid in said cistern, if a zygote is immersed in a cistern, generally, although the liquid 
concentration of said cistern is made to fall According to this electrolyte membrane recovery 
system, since immersion of said zygote is made from the cistern of the downstream of a liquid, 
with the cistern of said back which is equivalent to the upstream of a liquid, there is almost no 
permutation with the liquid in said electrolyte membrane, and it cannot be based on the 
throughput of a zygote, but liquid concentration can be kept almost constant. 

[0036] 

[Example] In order to clarify further a configuration and an operation of this invention explained 
above, the suitable example of this invention is explained below. 

[0037] First, the configuration of the polymer electrolyte fuel cell 10 which applies the 
electrolyte membrane recovery approach of the fuel cell of the 1st example is explained 
previously. Here, since it is easy, the polymer electrolyte fuel cell 10 shall consist of cells (a eel 
is one thing). Structural drawing of the polymer electrolyte fuel cell 10 with which drawin g 1 
consists of cells, and drawing 2 are the decomposition perspective views of the polymer 
electrolyte fuel cell 10. As shown in these drawings, a polymer electrolyte fuel cell (it is only 
hereafter called a fuel cell) 10 An electrolyte membrane 11, and the cathode 12 and anode 13 as 
a gas diffusion electrode which are made into sandwich structure on both sides of this 
electrolyte membrane 1 1 from both sides, The separators 14 and 15 which form the passage of 
ingredient gas and fuel gas with a cathode 12 and an anode 13, inserting this sandwich structure 
(it being hereafter called a zygote) from both sides, It is constituted by the collecting electrode 
plates 16 and 17 which are arranged on the outside of separators 14 and 15 and serve as a 
collector of a cathode 12 and an anode 13. 

[0038] An electrolyte membrane 1 1 is the ion exchange membrane formed by polymeric 
materials, for example, fluororesin, and shows good electric conductivity according to a damp or 
wet condition. The cathode 12 and the anode 13 are formed of the carbon cross woven with the 
yarn which consists of a carbon fiber, and the carbon powder which supported the alloy which 
consists of the platinum as a catalyst or platinum, and other metals is applied to the front face 
of this carbon cross. 
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[0039] Such an electrolyte membrane 11 and a cathode 12, and the anode 13 are joined as 
follows. The carbon powder which supported the alloy of platinum or platinum is applied to the 
front face of the carbon cross used as the base material of a cathode 12, and an electrolyte 
membrane 1 1 and the front face of this carbon cross are joined to it using a proton conductivity 
solid-state polymer solution (for example, thing currently sold as trade name Nafion Solution 
from U.S. AldrichChemical). Consequently, said cathode 12 fixes on electrolyte membrane 11 
front face, achieving a duty like adhesives so to speak in the process which a proton 
conductivity solid-state polymer solution solidifies. In addition, between an anode 13 and 
electrolyte membranes 1 1 is joined similarly. By the way, since water, hydrogen, and oxygen are 
passed, this proton conductivity solid-state polymer solution will be convenient even if the front 
face of an electrolyte membrane 1 1 is covered with the hardened material of a proton 
conductivity solid-state polymer solution. 

[0040] The carbon powder which supported platinum is created by the following approaches. A 
sodium thiosulfate is mixed with a chloroplatinic acid water solution, and the water solution of a 
sulfurous-acid platinum complex is obtained. Stirring this water solution, hydrogen peroxide 
solution is carried out under **. and the platinum particle of colloid is deposited in a water 
solution, next, the carbon black (for example, Vulcan XC-72 (trademark of U.S. CABOT) and DIN 
— a turnip — adding a rack (trademark of DENKI KAGAKU KOGYO K.K.), it stirs and the 
platinum particle of colloid is made to adhere on the surface of carbon black) used as support 
Next, after separating attraction filtration or the carbon black to which pressure filtration was 
carried out and the platinum particle adhered and washing a solution repeatedly by deionized 
water (pure water), it is made to dry thoroughly at a room temperature. Next, after a crusher 
grinds the condensed carbon black, while returning the platinum on carbon black in a hydrogen 
reduction ambient atmosphere by heating at 250 degrees C - 350 degrees C for about 2 hours, 
remaining chlorine is removed thoroughly and the carbon powder which supported platinum is 
completed. 

[0041] Separators 14 and 15 are formed with the carbon plate of the quality of precise. The 
separator 14 by the side of a cathode 12 forms oxygen content gas-passageway 14P which 
make the catchment way of the water generated with a cathode 12 while making the passage of 
the oxygen content gas which is ingredient gas on the front face of a cathode 12. Moreover, the 
separator 1 5 by the side of an anode 1 3 forms hydrogen gas-passageway 1 5P which make the 
passage of the mixed gas of the hydrogen gas and the steam which are fuel gas on the front face 
of an anode 13. Collecting electrode plates 16 and 17 are formed with copper (Cu). 
[0042] What was explained above is the fundamental configuration of a polymer electrolyte fuel 
cell 10. Next, the polymer electrolyte fuel cell 10 used actually is explained. Drawing 3 is 
structural drawing having shown the actual outline structure of a polymer electrolyte fuel cell 10. 
In addition, to the components of the same configuration as drawing 1 and drawing 2 , the same 
sign as drawing 1 and drawing 2 was attached among drawing 3 . 

[0043] As shown in drawing. 3 , on both sides of the zygote 20 which consists of the electrolyte 
membrane 1 1, the cathode 12, and anode 13 which were shown by drawing 1 and drawing 2 t two 
or more laminatings of the polymer electrolyte fuel cell 10 are carried out with a separator 21. 
This separator 21 consists of the same ingredient as the separators 14 and 15 of the cell shown 
by drawing 1 and drawing 2 , forms oxygen content gas-passageway 14P on the front face of the 
cathode 12 of the zygote 20 of one side, and forms hydrogen gas-passageway 15P on the front 
face by the side of the anode 13 of the zygote 20 of the other side. In addition, the separator 14 
which forms only oxygen content gas-passageway 14P in the outside of zygote 20R located 
most in right-hand side is arranged among drawing, and the separator 15 which forms only 
hydrogen gas-passageway 15P in the outside of zygote 20L located most in left-hand side is 
arranged. 

[0044] Furthermore, a polymer electrolyte fuel cell 10 equips the pan of the cooling water 
passage 22 and 23 arranged on the outside of these separators 1 4 and 1 5, and the cooling water 
passage 22 and 23 with the collecting electrode plates 16 and 17 arranged outside and the end 
plates 26 and 27 which sandwich these whole through electric insulating plates 24 and 25 from 
both sides, and is equipped with the clamping bolt 28 which binds end plates 26 and 27 tight from 
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an outside further. 

[0045] The electrolyte membrane recovery approach of collecting electrolyte membranes 1 1 
from the polymer electrolyte fuel cell 10 constituted as mentioned above is explained in full 
detail below. In addition, it is the approach which is explained here of collecting electrolyte 
membranes 1 1 from the zygote 20 which consists of an electrolyte membrane 1 1, the remaining 
cathode 12, and the remaining anode 13 after drawing out a clamping bolt 28 and removing 
separators 14, 15, and 21, the cooling water passage 22 and 23, collecting electrode plates 16 
and 1 7, electric insulating plates 24 and 25, and end plates 26 and 27 from a polymer electrolyte 
fuel cell 10. 

[0046] Drawing 4 is a flow chart which shows the process of the electrolyte membrane recovery 
approach, and drawing 5 is the explanatory view showing typically the changes of the condition 
of an electrolyte membrane 1 1 according to the process of the electrolyte membrane recovery 
approach. As shown in the flow chart of drawing 4 , the immersion process immersed in the 
solution of a methanol in the zygote 20 of a polymer electrolyte fuel cell 10 is performed first 
(step S1). As shown in (A) of drawin g 5 , the tub (immersion tub) 51 filled with the methanol is 
prepared, and, specifically, a zygote 20 is thrown into this immersion tub 51. And a zygote 20 is 
left about 10 minutes from 1 minute in the immersion tub 51. Consequently, a zygote 20 can be 
made fully immersed in a methanol, and the water in an electrolyte membrane 1 1 (water 
molecule) is thoroughly permuted by the methanol. 

[0047] If the water in an electrolyte membrane 1 1 is permuted by the methanol, an electrolyte 
membrane 1 1 will expand, an electrolyte membrane 1 1 will deform, and the hardened material of 
the proton conductivity solid-state polymer solution which joins an electrolyte membrane 1 1 and 
a cathode 12 will be dissolved further. For this reason, the adhesive strength of the interface of 
the electrolyte membrane 1 1 of a zygote 20 and a cathode 1 2 and the interface of an electrolyte 
membrane 1 1 and an anode 13 becomes weak, and it becomes easy to separate an electrolyte 
membrane 11 from a cathode 12 and an anode 13. In addition, in this immersion process, it is 
desirable to consider as the configuration which stirs the methanol in the immersion tub 51 with 
a stirrer 52. An immersion process can be made to complete more by stirring the inside of the 
immersion tub 51 for a short time. 

[0048] Subsequently, the separation process which divides into each part of an electrolyte 
membrane 1 1 , a cathode 1 2, and an anode 1 3 the zygote 20 in the condition of being easy to 
decompose is performed (step S2). As shown in (B) of drawing 5 , the immersion tub 51 and the 
following tub (separation tub) 53 similarly filled with the methanol are prepared, a zygote 20 is 
moved from the immersion tub 51 to this separation tub 53, and, specifically, the activity which 
separates an electrolyte membrane 1 1 , a cathode 1 2, and the anode 1 3 of each other within that 
separation tub 53 is done. The activity of this separation is done as follows in this example. 
[0049] As shown in drawing 6 , first, a zygote 20 is prepared ((a) of drawing 6 ), and it tears off in 
the condition that the cathode 1 2 of the zygote 20 is curved from the one side of them ((b) of 
drawing 6 ). Then, an anode 13 is torn off in the condition that it curves from the one side of 
them ((c) of drawin g 6 ). In this way, an electrolyte membrane 1 1 will be in the condition of 
having dissociated with the cathode 12 and the anode 13. Although it lengthened in order of the 
cathode 12 and the anode 13 and **** was performed in this example, it changes to this, 
lengthens in order of an anode 13 and a cathode 12, and may be made to perform 
[0050] In addition, although the activity which tears off a cathode 1 2 and an anode 1 3 from an 
electrolyte membrane 11 is done in the activity of this separation as mentioned above, that big 
force for lengthening and removing is not needed. According to the immersion process of step 
S1, it is fully easy to dissociate, the electrolyte membrane 11, the cathode 12, and the anode 13 
have become, and it separates simply only by performing pressing spatula-like components 
against one side of a cathode 12 and an anode 13 etc. in practice. 
[0051] After finishing return and the separation process of step S2 to drawing 4 , the 
permutation process which permutes by water the methanol contained in the electrolyte 
membrane 1 1 separated at the separation process is performed (step S3). As shown in (C) of 
drawing 5 , the tub (permutation) 55 filled with deionized water is prepared, and, specifically, the 
separated electrolyte membrane 1 1 is moved from the separation tub 53 to the permutation tub 
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55. And the electrolyte membrane 1 1 is left about 10 minutes from 1 minute in the permutation 
tub 55. Consequently, an electrolyte membrane 1 1 can be made fully immersed in deionized 
water, and the methanol in an electrolyte membrane 1 1 is thoroughly permuted by water. In 
addition, in this permutation process, it is desirable to consider as the configuration which stirs 
the deionized water in the permutation tub 55 with a stirrer 56. The permutation to the water of 
the methanol in an electrolyte membrane 1 1 can be made to complete more by stirring the inside 
of the permutation tub 55 for a short time. 

[0052] After finishing return and the permutation process of step S3 to drawing 4 , the washing 
process which washes the electrolyte membrane 1 1 which finished the permutation process is 
performed (step S4). As shown in (D) of drawing 5 , the following tub (cleaning tank) 57 filled with 
hydrogen peroxide solution is prepared, and, specifically, an electrolyte membrane 1 1 is moved 
from the permutation tub 55 to this cleaning tank 57. In a cleaning tank 57, ebullition washing of 
the electrolyte membrane 1 1 is carried out with hydrogen peroxide solution. Although a graphic 
display will not be carried out if ebullition washing with hydrogen peroxide solution finishes, an 
electrolyte membrane 1 1 is repeated and it washes by deionized water. Then, the electrolyte 
membrane 1 1 which washing finished is kept within the container of the ambient atmosphere in 
saturated steam at a room temperature. In this way, an electrolyte membrane 1 1 is recoverable 
from the stack of a polymer electrolyte fuel cell 10. In addition, in a cleaning tank 57, it is 
desirable to consider as the configuration which stirs hydrogen peroxide solution with a stirrer 
58. Ebullition washing by hydrogen peroxide solution can be made to complete more by stirring 
the inside of a cleaning tank 57 for a short time. 

[0053] It investigated whether the electrolyte membrane 1 1 would have deteriorated by 
performing various trials about the electrolyte membrane 1 1 actually collected according to the 
electrolyte membrane recovery approach of this 1st example explained in full detail above. The 
results of an investigation are as follows. 

[0054] First, the trial which observes the front face of the collected electrolyte membrane 1 1 
with a stereoscopic microscope 1 00 times [ 1 0 times to ] the scale factor of this was performed. 
According to this observation result, generating of a blemish or a pinhole where the front face of 
an electrolyte membrane 11 and a rear face originate in one process of immersion of this 
example, separation, a permutation, and washing was not seen. In a series of processes of 
immersion, separation, a permutation, and washing, this shows not having physical effect on an 
electrolyte membrane 11, and has checked that an electrolyte membrane 11 was recoverable in 
the good condition. 

[0055] Next, the zygote 20 which consists of an electrolyte membrane 11, a cathode 12, and an 
anode 13 was again created using this collected electrolyte membrane 1 1. This creation was 
carried out on the completely same conditions as the case where the new electrolyte membrane 

11 is used. The electrolyte membrane 11, the cathode 12, and the anode 13 are joined by 
sufficient reinforcement, and the completed zygote 20 has checked that they were the case 
where cell resistance is also created using a new electrolyte membrane, and this level. Moreover, 
in the junction activity, the junction activity was able to be done completely like the new 
electrolyte membrane. 

[0056] Furthermore, the zygote 20 created using said collected electrolyte membrane 1 1 was 
assembled as a actual fuel cell, ingredient gas was passed to the anode and the cathode, 
respectively, and the cell property was measured. The same cell property as the case where the 
new electrolyte membrane 1 1 is used for this measured cell property was acquired. 
[0057] From these things, it has checked that electrolyte membranes were collected from a 
zygote with the electrolyte membrane of a polymer electrolyte fuel cell, an anode, and a cathode, 
and this collected electrolyte membrane could use it for creation of the above-mentioned zygote 
again based on this example, i.e., recycle of an electrolyte membrane is possible. 
[0058] As explained in full detail above, according to the electrolyte membrane recovery 
approach of the fuel cell of this 1st example, according to the immersion process of step SI, an 
electrolyte membrane 1 1 expands, it deforms, and the hardened material of the proton 
conductivity solid-state polymer solution which joins an electrolyte membrane 1 1 and a cathode 

12 is dissolved further. For this reason, the adhesive strength of the interface of the electrolyte 
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membrane 1 1 of a zygote 20 and a cathode 12 and the interface of an electrolyte membrane 1 1 
and an anode 1 3 becomes weak, and it becomes easy to separate an electrolyte membrane 1 1 
from a cathode 12 and an anode 13. Therefore, the outstanding effectiveness that an electrolyte 
membrane 11 is easily recoverable from a polymer electrolyte fuel cell 10 is done so, without 
adding a configuration means special to a polymer electrolyte fuel cell 10. 

[0059] Although the methanol was used in this example as a solution immersed in a zygote 20 at 
an immersion process, the following reasons selected the methanol. It is called for that, as for 
the liquid which use and is at an immersion process, the capacity to expand an electrolyte 
membrane 1 1 has the capacity to dissolve the hardened material of a proton conductivity solid- 
state polymer solution greatly (for the capacity to make it expand with the expansion coefficient 
more than 20 [%] to be the need at least). Although there is such a liquid not only in a methanol 
(methyl alcohol) but variously, for example, the thing of ketone systems, such as ethanol, a thing 
of an alcoholic system like isopropyl alcohol, and an acetone, corresponds, considering a price, 
the discarding method, and the reusing method, the class of liquid is restricted naturally. 
[0060] In this example, especially in a permutation process, in order that this liquid may mix into 
water, the new problem of it becoming impossible to discard this water depending on the class of 
liquid will occur. If a methanol is used, it can be used by mixing the methanol of an immersion 
process, and the water of a permutation process as a raw material for a reaction of the 
methanol-reforming machine which is a fuel source to a polymer electrolyte fuel cell 10. Such a 
thing was considered synthetically, and this was used noting that the methanol was suitable. It is 
also possible to consider as the configuration using the thing of ketone systems, such as ethanol 
which does not necessarily restrict to a methanol, of course and was mentioned above, a thing of 
an alcoholic system like isopropyl alcohol, and an acetone. 

[0061] Furthermore, there is also an approach using the mixed liquor object of a methanol and 
water as a liquid used at an immersion process. According to this, the effectiveness, the 
permutation from the methanol in a permutation process to water becomes [ that it is possible 
to reduce the material cost of an immersion process and ] easy, of two points is expectable by 
using the mixed liquor object of a methanol and water. However, the capacity for there to be no 
capacity which melts the hardened material of a proton conductivity solid-state polymer solution 
in water, and to expand the film is also weaker than a methanol. For this reason, adhesive 
strength of an electrolyte membrane 1 1 and a cathode 12 cannot fully be weakened at an 
immersion process, but it is apprehensive also about separation at a subsequent separation 
process becoming difficult. The duration in a separation process becomes long and it is so good 
that the ratio of water becomes large when it changed and experiments in the ratio of a 
methanol and water preferably to make [ many ] a methanol for the ratio of a methanol and 
water more than the ratio of 3:10. 

[0062] Moreover, although the separation was worked at the separation process of step S2 by 
****** which curves an electrode (a cathode 12 or anode 13), it changes to this, and you may 
make it twist an electrode, and may make it shift in said 1st example. Furthermore, you may 
make it turn an electrode. The activity of separation by these "it twists", "it shifting", or the 
thing "turned" is explained in detail below. 

[0063] The activity "to twist" is as follows. As shown in drawing 7 , a zygote 20 is first arranged 
in a longitudinal direction ((a) of drawing 7 ). Here, as what tears off a cathode 1 2 previously, a 
cathode 12 is turned to the bottom and arranged. Subsequently, as the angle of the four corners 
of an electrolyte membrane 1 1 is turned over to the up side in order ((b) and (c) of drawing 7 ) 
and an electrolyte membrane 1 1 is twisted, a cathode 12 is torn off from a zygote 20 ((d) of 
drawing 7 ). Then, the zygote of the remaining electrolyte membranes 1 1 and an anode 13 is 
turned over, and an anode 1 3 is turned to the bottom and arranged ((e) of drawing 7 ). 
Subsequently, as the angle of the four corners of an electrolyte membrane 1 1 is turned over to 
the up side in order ((f) and (g) of drawing 7 ) and an electrolyte membrane 1 1 is twisted, an 
anode 13 is torn off from an electrolyte membrane 1 1 ((h) of drawing 7 ). in addition, the above 
(d) and (h) — lengthening — removing — only twisting an electrolyte membrane 1 1, a lower 
electrode separates and falls by self-weight. In this way, a zygote 20 is divided into three 
components, an electrolyte membrane 11, a cathode 12, and an anode 13, according to an 
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individual. 

[0064] Although it lengthened in order of the cathode 1 2 and the anode 1 3 and **** was 
performed in this example, it changes to this, lengthens in order of an anode 13 and a cathode 
1 2, and may be made to perform 

[0065] The activity "to shift" is as follows. The cathode 12 (or anode 13) which is the electrode 
of (a)) of ( drawing 8 , and one of the two of the zygote 20 about the zygote 20 which passed 
through the immersion process as shown in dra wing 8 , After clamping the anode 13 (or cathode 
12) which is another electrode, respectively and pressing down a cathode 12 and an anode 13 
certainly Next, it shifts slowly so that a cathode 1 2 and an anode 1 3 may become hard flow 
mutually in the direction of a straight line ((b) of drawing 8 , (c)). In this way, a zygote 20 is 
divided into three components, an electrolyte membrane 11, a cathode 12, and an anode 13, 
according to an individual. 

[0066] The activity "to turn" is as follows. The cathode 12 (or anode 13) which is the electrode 
of (a)) of ( drawing 9 , and one of the two of the zygote 20 about the zygote 20 which passed 
through the immersion process as shown in drawing 9 R> 9, After clamping the anode 1 3 (or 
cathode 12) which is another electrode, respectively and pressing down a cathode 12 and an 
anode 13 certainly, it turns slowly so that a cathode 12 and an anode 13 may next become a 
circumferencial direction to hard flow mutually ((b) of drawing 9 , (c)). In this way, a zygote 20 is 
divided into three components, an electrolyte membrane 1 1 , a cathode 1 2, and an anode 1 3, 
according to an individual. 

[0067] At the separation process, it uses any of "it curves", "it twisting", "it shifting", or the 
thing "turned" which were mentioned above they are, and the separation activity is done. It is 
possible to perform either by the above "for it to curve", "for it to twist", since the carbon 
cross is used as an electrode substrate of a cathode 12 and an anode 13, "for it to shift" in this 
1st example, or the thing "turned." Because, since there is flexibility in a carbon cross, even if it 
performs "it curves" and the thing which were referred to as "Twisting" and to bend, a cathode 
12 and an anode 13 are because it is not divided. On the other hand, it is better to consider as 
the configuration which avoids the separation activity by "it curves" and the thing "twisted" 
mentioned above in the configuration using carbon paper as an electrode substrate of a cathode 
12 and an anode 13, and does a separation activity by "it shifting" or the thing "turned." There 
is rigidity at carbon paper, and if "it curving" or the activity of "twisting" mentioned above is 
done, since carbon paper breaks, these activities are avoided. 

[0068] The equipment which works separation by the thing which was shown by drawing 6 
mentioned above, and "which is curved" is explained below. Drawing 1010 is an outline front view 
of the equipment, and drawing 1 1 is the outline top view of the equipment. 3 sets of conveyance 
rollers 71, 72, and 73 with which this equipment sends a zygote 20 to an one direction (the inside 
of drawing, x directions) as shown in both drawings, It is arranged at the track of the zygote 20, 
and has the squeegee 75 which exfoliates an electrode (for example, anode 1 3) from the zygote 
20 sent with the conveyance rollers 71 and 72, and 1 set of conveyance rollers 77 which send 
the exfoliative electrode in the direction from which the travelling direction of said zygote 20 is 
different. In addition, as each class of the above-mentioned conveyance rollers 71, 72, and 73 
pinches or supports the electrolyte membrane 1 1 of a zygote 20 from both sides and it is shown 
»n drawing 1 1 , since size is smaller than an electrolyte membrane 1 1, the anode 13 joined to the 
electrolyte membrane 11 does not pinch an anode 13. 

[0069] The zygote 20 sent with the conveyance rollers 71, 72, and 73 hits a squeegee 75. The 
location of the hitting zygote 20 is the interface of an electrolyte membrane 11 and an anode 13, 
and since the zygote 20 is in the condition that an immersion process is already easy to 
separate, an anode 1 3 is removed from an electrolyte membrane 1 1 by the squeegee 75 with 
progress of a zygote 20. In this way, an electrolyte membrane 1 1 is easily separable from a 
zygote 20. 

[0070] Next, by curving an electrolyte membrane 1 1 explains below the equipment which does 
the activity which separates an electrode. Drawing 12 is the outline block diagram of the 
equipment. As shown in both drawings, this equipment bends the travelling direction of a zygote 
20 from slanting down one to slanting above one with 3 sets of conveyance rollers 81, 82, and 
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83. By this configuration, as for the zygote 20 which was progressing to slanting down one, only 
the location of that bending to the electrolyte membrane 1 1 progresses to slanting above one, 
and separates downward as it is, and an anode 13 falls. In this way, only by bending the 
conveyance direction of a zygote 20, an electrolyte membrane 1 1 is easily separable from a 
zygote 20. 

[0071] Another mode of said 1st example is explained further. Although the electrolyte 
membrane 11 and the electrode (a cathode 12 and anode 13) were joined in said 1st example 
using the proton conductivity solid-state polymer solution, it is good also as a configuration 
which changes to this and is joined by the approach of of the either ** of a degree or - the **s. 
[0072] What applies to the front face of the carbon cross used as the base material of an 
electrode the carbon powder which supported the alloy of platinum or platinum, and unites an 
electrolyte membrane and this electrode substrate with it with a hotpress. 

** What a suitable organic solvent is distributed, pastes the carbon powder which supported the 
alloy of platinum or platinum, applies by technique, such as screen printing, on the surface of an 
electrolyte membrane, and is unified with an electrode substrate and a hotpress after that. 
*# What supports platinum with the thin film forming methods, such as a spatter, vacuum 
deposition, a CVD method, and PVD, and is unified with an electrode substrate and a hotpress 
after that on the surface of an electrolyte membrane. 

[0073] It is better to consider as the configuration using the liquid excellent in the capacity to 
dissolve the hardened material of a proton conductivity solid-state polymer solution, at an 
immersion process, when collecting electrolyte membranes from the zygote created by the 
approach of the aforementioned **. It is better to consider as the configuration using the liquid 
excellent in the capacity to expand an electrolyte membrane 1 1 , at an immersion process on the 
other hand, when collecting electrolyte membranes from the zygote created by the approach of 
the aforementioned ** and **. In addition, the capacity of said liquid demanded can fully be filled 
with considering as the configuration which used the methanol as said liquid in any case. 
[0074] The 2nd example of this invention is explained below. The configuration of the electrolyte 
membrane recovery approach of the fuel cell of this 2nd example is equipped with the still more 
nearly following configurations after having the same configuration as the electrolyte membrane 
recovery approach of the fuel cell of the 1 st example. At the immersion process in the 
electrolyte membrane recovery approach of the fuel cell of this 2nd example, while preparing the 
immersion tub 51 and throwing a zygote 20 into this immersion tub 51 like the 1st example, as 
shown in drawing 13 , vibrator 90 is further provided in the immersion tub 51. Vibrator 90 is 
vibrator of an ultrasonic mold and vibrates the methanol in the immersion tub 51. 
[0075] As the zygote 20 was mentioned above by being immersed in a methanol in the 1st 
example Although the junction force between the electrolyte membrane 1 1 of a zygote 20, a 
cathode 12, and an anode 13 is reduced according to the operation which expands and makes 
the electrolyte membrane 1 1 of a zygote 20 transform, and the operation which dissolves the 
hardened material of the proton conductivity solid-state polymer solution used at the time of 
junction of a zygote 20 In order to generate such an operation efficiently, it is necessary to make 
a methanol arrive at a gap with an electrolyte membrane 11, a cathode 12, and an anode 13 
efficiently. 

[0076] A methanol makes it easy to reach between the electrolyte membranes 1 1 and electrodes 
of a zygote 20, when a zygote 20 vibrates the immersed methanol with vibrator 90 in this 2nd 
example. While being able to shorten by this the time amount which lowering of the junction 
force with an electrolyte membrane 1 1, a cathode 12, and an anode 13 takes, separation of the 
electrolyte membrane 1 1 in a latter separation process can be made still easier. 
[0077] In this 2nd example and 1st example, when immersion time amount required for an 
electrolyte membrane 1 1 to dissociate was compared, and supersonic vibration was used, it 
turned out that it can be shortened to the time amount below one half. Moreover, it turned out 
that the effectiveness that the immersion time amount using supersonic vibration can be 
shortened is large, so that the electrode surface product of a zygote 20 was large. 
[0078] In addition, in this 2nd example, it is desirable to cover the upper part of the immersion 
tub 51 with a lid, to make it the steam of a methanol not disperse, or to arrange a cooling pipe in 
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the upper part of a tub, to make the steam of a methanol solidify, to consider as the waterdrop 
of a methanol, and to make it make it return in the immersion tub 51 again by supersonic 
vibration, since a methanol becomes easy to volatilize. When it is going to process the zygote 20 
of a large quantity with a small amount of methanol, it must stop moreover, having to add the 
supersonic vibration of a high output generally. 

[0079] Furthermore, although vibrator 90 was formed in the immersion tub 51 in the 2nd 
example, it is good also as a configuration which changed to this and formed vibrator 90 in the 
separation tub 53. The methanol makes it easy for the separation tub 53 in the 1 st example to 
be vibrating the methanol in the separation tub 53 with vibrator 90, since the methanol's is filled 
like the immersion tub 51 inside, and to reach between an electrolyte membrane 11 and an 
electrode. While being able to shorten the time amount which lowering of the junction force with 
an electrolyte membrane 11, a cathode 12, and an anode 13 takes also by this, separation of the 
electrolyte membrane 1 1 in a latter separation process can be made still easier. 
[0080] Moreover, although the zygote 20 considered as the configuration which vibrates the 
immersed methanol with vibrator 90 in said 2nd example, it is good also as a configuration which 
it changes [ configuration ] to this and vibrates a zygote 20 directly. 

[0081] The 3rd example of this invention is explained below. As compared with it of the 1st 
example, the point that the immersion process is attained by two immersion tubs is different, and 
the configuration of the electrolyte membrane recovery approach of the fuel cell of this 3rd 
example is the same about other configurations. 

[0082] Drawing 14 is the outline block diagram of a configuration of realizing the immersion 
process in the 3rd example. As shown in this drawing j [4 t jt has two immersion tubs 101,102 as a 
configuration which realizes an immersion process. The connection pipe 103 connects, it 
connects with the methanol supply source which is not illustrated through a pipe 104 to the 2nd 
immersion tub 102, and the 1st immersion tub 101 and the 2nd immersion tub 102 are connected 
to the methanol tank through the pipe 105 at the 1st immersion tub 101. The methanol supplied 
from the methanol supply source is first supplied to the 2nd immersion tub 102 through a pipe 
1 04. Then, if the supply is continued and a methanol overflows the 2nd immersion tub 1 02, the 
methanol will be supplied to the 1st immersion tub 101 through the connection pipe 103. Then, 
the methanol further overflowed from the 1st immersion tub 101 is sent to a methanol tank 
through a pipe 105. 

[0083] It is immersed in order of the 1 st immersion tub 101 and the 2nd immersion tub 102, and 
the zygote 20 of an electrolyte membrane 1 1, a cathode 12, and an anode 13 is conveyed after 
that by the separation tub which is not illustrated. 

[0084] In this 3rd example constituted as mentioned above, if a zygote 20 is conveyed in the 1st 
immersion tub 101, the water in the electrolyte membrane 1 1 of that zygote 20 will be permuted 
by the methanol. For this reason, the concentration of the methanol in the 1st immersion tub 
101 falls. On the other hand, since it is after the water in an electrolyte membrane 1 1 is already 
permuted by the methanol by the 1st immersion tub 101 when a zygote 20 is conveyed in the 
2nd immersion tub 102, there is almost no mixing of the water into the 2nd immersion tub 102. 
Therefore, if the methanol of optimum dose is supplied to the 2nd immersion tub 102 according 
to this 3rd example, methanol concentration of the 2nd immersion tub 102 cannot be depended 
on the throughput of a zygote 20, but can be set always constant. 

[0085] In the 1st example which set the processing tub in an immersion process to one, the 
methanol concentration in the immersion tub 51 falls as the throughput of a zygote 20 increases. 
On the other hand, considering the ease of carrying out of separation at a separation process, 
the higher one of methanol concentration is advantageous. Therefore, in the 1st example, 
whenever it processed the zygote 20 of a constant rate, the methanol in the immersion tub 51 
had to be exchanged. On the other hand, in this 3rd example, since methanol concentration of 
the 2nd immersion tub 102 cannot be depended on the throughput of a zygote 20 but can be set 
always constant as mentioned above, the effectiveness that exchange of the methanol in an 
immersion tub becomes unnecessary, and a maintenance becomes easy can be done so, and 
separation at the separation process of the next step can be further made still easier. 
[0086] In addition, although the immersion tub in an immersion process was set to two in this 3rd 
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example, it changes to this and is good also considering an immersion tub as three or more. In an 
immersion process's consisting of two or more immersion tubs, and in short, processing a zygote 
20 continuously, additional makeup of a methanol is performed to the tub behind the order of 
conveyance of a zygote 20 among two or more tubs, and the methanol overflowed by the tub 
behind that should just consider as the configuration which flows into a front tub in order. 
Thereby, the methanol concentration of a back tub can be kept constant among two or more 
tubs. 

[0087] The 4th example of this invention is explained below. As compared with it of the 1st 
example, the point that the permutation process is attained by two or more permutation tubs is 
different, and the configuration of the electrolyte membrane recovery approach of the fuel cell of 
this 4th example is the same about other configurations. 

[0088] Drawing 1 5 is the outline block diagram of a configuration of realizing the permutation 
process in the 4th example. As shown in this drawing 15 , it has two permutation tubs 201,202 as 
a configuration which realizes a permutation process. The connection pipe 203 connects, it 
connects with the water supply source which is not illustrated through a pipe 204 to the 2nd 
permutation tub 202, and the 1st permutation tub 201 and the 2nd permutation tub 202 are 
connected to the water tank through the pipe 205 at the 1st permutation tub 201. The deionized 
water supplied from the water supply source is first supplied to the 2nd permutation tub 202 
through a pipe 204. Then, if the supply is continued and deionized water overflows the 2nd 
permutation tub 202, the deionized water will be supplied to the 1st permutation tub 201 through 
the connection pipe 203. Then, the deionized water further overflowed from the 1st permutation 
tub 201 is sent to a water tank through a pipe 205. 

[0089] The zygote 20 of an electrolyte membrane 1 1, a cathode 12, and an anode 13 is sent in 
order of the 1st permutation tub 201 and the 2nd permutation tub 202, and is conveyed after 
that by the separation tub which is not illustrated. 

[0090] In this 4th example constituted as mentioned above, if a zygote 20 is conveyed in the 1st 
permutation tub 201, the methanol in the electrolyte membrane 1 1 of that zygote 20 (what was 
permuted at the immersion process and the separation process) will be permuted by deionized 
water. For this reason, the concentration of the deionized water in the 1st permutation tub 201 
falls (that is, a methanol mixes). On the other hand, since it is after the methanol in an 
electrolyte membrane 1 1 is already permuted by deionized water by the 1st permutation tub 201 
when a zygote 20 is conveyed in the 2nd permutation tub 202, there is almost no mixing of the 
methanol into the 2nd permutation tub 202. Therefore, if the deionized water of optimum dose is 
supplied to the 2nd permutation tub 202 according to this 4th example, the deionized water in 
the 2nd permutation tub 202 cannot be depended on the throughput of a zygote 20, but can be 
made into what has the always few amount of mixing of a methanol. 

[0091] In the 1st example which set the processing tub in a permutation process to one, many 
methanols mix in the deionized water in the permutation tub 55 as the throughput of a zygote 20 
increases. On the other hand, considering the ease of carrying out of washing at the washing 
process of the next step, the higher one of deionized water concentration is advantageous. 
Therefore, in the 1st example, whenever it processed the zygote 20 of a constant rate, the 
deionized water in the permutation tub 55 had to be exchanged. On the other hand, in this 4th 
example, since the deionized water in the 2nd permutation tub 202 cannot be depended on the 
throughput of a zygote 20 but can be made into what has the always few amount of mixing of a 
methanol as mentioned above, the effectiveness that exchange of the deionized water in a 
permutation tub becomes unnecessary, and a maintenance becomes easy can be done so, and 
washing at the washing process of the next step can be further made still easier. 
[0092] In addition, although the permutation tub in a permutation process was set to two in this 
4th example, it changes to this and is good also considering a permutation tub as three or more. 
In a permutation process's consisting of two or more permutation tubs, and in short, processing 
a zygote 20 continuously, additional makeup of deionized water is performed to the tub behind 
the order of conveyance of a zygote 20 among two or more tubs, and the deionized water 
overflowed by the tub behind that should just consider as the configuration which flows into a 
front tub in order. Thereby, a methanol shall not mix the deionized water of a back tub among 
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two or more tubs. 

[0093] In addition, in the 3rd example and the 4th example, although either an immersion tub or 
the permutation tubs were constituted from two or more tubs, of course, an immersion tub and a 
permutation tub may consist of two or more tubs, respectively. 

[0094] The 5th example of this invention is explained below. As compared with it of the 1st 
example, the point equipped with the desiccation process (step SO) which dries a zygote 20 
beforehand is different before the immersion process of step SI, and the configuration of the 
electrolyte membrane recovery approach of the fuel cell of this 5th example is the same about 
other configurations, as shown in Rawing 1 6 . 

[0095] At a desiccation process, the zygote 20 before supplying to an immersion process is 
conveyed to drying room, and processing which heats a zygote 20 at 80 degrees C for about 1 
hour is performed. Consequently, the moisture inside a zygote 20 can be evaporated thoroughly. 
Thus, the zygote 20 which carried out predrying is thrown into an immersion process after that 
according to the 1st example. 

[0096] In this 5th example, since it is considering as the configuration dried beforehand before 
throwing a zygote 20 into an immersion process, the amount of expansion of the electrolyte 
membrane 1 1 when being immersed in a methanol at an immersion process can be enlarged. 
Although the junction force of an electrolyte membrane 11 and an electrode is weakened in the 
1st example according to the operation of the dissolution of the hardened material of the proton 
conductivity solid-state polymer solution which has joined the deformation of an electrolyte 
membrane 1 1 by having dipped in the methanol, and an electrolyte membrane 1 1 and an 
electrode, since the amount of expansion of an electrolyte membrane 1 1 is enlarged and 
deformation is enlarged, the junction force of an electrolyte membrane 11 and an electrode can 
be further weakened in this 5th example. Therefore, the activity of separation with the 
electrolyte membrane 11 and electrode in the separation process of the next step can be done a 
still easier thing. 

[0097] The still more nearly following effectiveness is done so in this 5th example. In this 5th 
example, in the phase supplied to an immersion process, since the moisture in an electrolyte 
membrane 1 1 has already evaporated, in an immersion process, the water in an electrolyte 
membrane 1 1 mixes into a methanol, and it does not produce the problem of falling the methanol 
concentration in an immersion tub, either. Therefore, the exchange frequency of the methanol in 
an immersion process can be lessened. 

[0098] In addition, if it heats in a vacuum, heating in the above-mentioned desiccation process is 
low temperature further, and can be dried for a short time. In addition, if drying temperature is 
made high, it is possible to make it dry for a short time, but since there is a possibility that an 
electrolyte membrane 1 1 may deteriorate with heat, it is desirable to make it dry at the 
temperature of about 80 degrees C, i.e., operating-temperature extent of a polymer electrolyte 
fuel cell. 

[0099] The 6th example of this invention is explained below. As compared with it of the 1st 
example, the point equipped with the check process (step S5) which checks whether washing at 
the permutation in the permutation process of step S3 and the washing process of step S4 has 
been completed thoroughly is different after the washing process of step S4, and the 
configuration of the electrolyte membrane recovery approach of the fuel cell of this 6th example 
is the same about other configurations, as shown in drawing 17 . 

[0100] At the check process, it has judged whether the light of specific wavelength was 
irradiated, it had the existence of the absorption peak in the specific wavelength in the 
electrolyte membrane 1 1, and the permutation in a permutation process and washing at a 
washing process were completed thoroughly. As shown in drawing 1818 , the spectrum of the 
light from the light source 301 is carried out to the infrared radiation of the wavelength of 1050- 
1085cm-1 with a spectroscope 303, the infrared radiation is irradiated at an electrolyte 
membrane 1 1, and, specifically, the luminous intensity of the transmitted light is measured with a 
spectrophotometer 305. And delivery and its control unit 307 perform said judgment to the 
control unit 307 which consists of so-called microcomputers equipped with CPU, ROM, RAM, 
etc. in the measurement value. 
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[0101] The content of the processing in a control unit 307 is as follows in detail. As shown in the 
flow chart of drawing 19 , it judges whether CPU of a control unit 307 is more than on-the- 
strength 10 that read luminous-intensity I of said transmitted light from the spectrophotometer 
305 (step S3 10), and the luminous-intensity I defined beforehand predetermined first (step 
S320). A methanol hardly exists in the film, namely, the predetermined reinforcement 10 is a 
value when measuring the luminous intensity of the transmitted light with the same configuration 
which made the sample the electrolyte membrane 1 1 permuted by water nearly thoroughly [ the 
methanol in the film ] at the permutation process, and was shown in drawin g 18 . 
[0102] Since it has the property in which a methanol absorbs the infrared radiation of said 
wavelength of 1 050-1 085cm-1 , and water does not absorb the infrared radiation of the 
wavelength, an absorbed part will become large and the value measured with a 
spectrophotometer 305 will turn into a small value, if the methanol concentration in an 
electrolyte membrane 11 becomes large. For this reason, when it judges that measured 
luminous-intensity I is more than on-the-strength 10 predetermined in case a methanol does not 
exist at step S320, the methanol in an electrolyte membrane 1 1 progresses to step S330 noting 
that it does not exist at all. 

[0103] At step S330, it judges with the permutation of "O.K., i.e., a permutation process," and 
washing at a washing process having been completed thoroughly. On the other hand, when it 
judges that measured luminous-intensity I is smaller than the predetermined reinforcement 10 at 
step S320, it progresses to step S340 and judges with having not yet completed thoroughly the 
permutation of "NG, i.e., a permutation process,", and washing at a washing process. Processing 
is ended after activation of steps S330 or S340. 

[0104] In addition, when judged with a permutation and washing not being thoroughly completed 
at step S340, an electrolyte membrane 1 1 is again returned to a permutation tub, and the 
permutation from a methanol to water is performed again. At this time, it is desirable to raise the 
rotational frequency of the stirrer of a permutation tub and to increase amount of water of the 
new deionized water which deionized water is [ deionized water ] made to stir or is supplied to a 
permutation tub. 

[0105] In this way, in the 6th constituted example, since it can check whether the permutation in 
a permutation process and washing at a washing process have been completed thoroughly, said 
permutation and washing can be made into a positive thing. For this reason, any problem cannot 
be found and the electrolyte membrane 1 1 collected from the zygote 20 of the used polymer 
electrolyte fuel cell 10 can be reused. 

[0106] In addition, the configuration shown by drawing 18 is good also as a configuration 
arranged in the cleaning tank except for the control unit 307. Moreover, it is good also as a 
configuration arranged while [ the ] conveying the electrolyte membrane 1 1 after passing a 
washing process with a conveyance roller. 

[0107] The 7th example of this invention is explained below. As compared with it of the 1st 
example, the point equipped with the platinum recovery process (step S2a) is different after the 
separation process of step S2, and the configuration of the electrolyte membrane recovery 
approach of the fuel cell of this 7th example is the same about other configurations, as shown in 
drawing 20 . 

[0108] Carbon powder [ finishing / platinum support ] is collected from the methanol in a 
separation tub at the platinum recovery process. As shown in drawing 21 , specifically, it 
constitutes so that the circuit 401 which comes out of the separation tub 53 to the outside of 
the separation tub 53, and returns to the separation tub 53 may be formed and a pump 403 and 
a filter 405 may be formed in the middle of the circuit 401. With a pump 403, the methanol in the 
separation tub 53 is circulated all over a circuit 401, and uptake of the above-mentioned carbon 
powder which is floating in the methanol in the separation tub 53 with the filter 405 can be 
carried out. 

[0109] It is based on the following reason that carbon powder [ finishing / platinum support ] is 
floating in the methanol in the separation tub 53. Although the hardened material of the proton 
conductivity solid-state polymer solution which a zygote 20 is made immersed in a methanol and 
joins an electrolyte membrane 1 1 and an electrode is dissolved at the separation process and 
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the immersion process before that, since this proton conductivity solid-state polymer solution is 
used not only this part but in case it applies carbon powder [ finishing / platinum support ] to an 
electrode, it also dissolves the hardened material of the proton conductivity solid-state polymer 
solution for spreading of this carbon powder. For this reason, carbon powder [ finishing / 
platinum support ] will dissociate from an electrode, and it will float in a methanol. As this carbon 
powder was mentioned above, uptake is carried out with a filter 405. 

[01 10] The carbon powder [ finishing / platinum support ] by which uptake was carried out with 
said filter 405 will be used for the recycle process of platinum with an electrode. Therefore, it 
became possible to provide low cost with a polymer electrolyte fuel cell 10 further by combining 
with recycle of the electrolyte membrane 11 concerning this invention explained so far. 
[0111] In addition, although considered as the configuration which established the platinum 
recovery process immediately immediately after the separation process in this 7th example, it 
changes to this and is good also as immediately after an immersion process, since the zygote 20 
is fully dipped in the methanol also at the immersion process, in a methanol, carbon powder 
[ finishing / platinum support of most amount ] should be floating — the platinum of amount also 
with most coming out and also performing a platinum recovery process after an immersion 
process (before a separation process) from a certain thing is collected — things can be carried 
out. 

[01 12] In addition, in the separation tub 53, it is good also as a configuration which formed the 
vibrator 90 used in the 2nd example. Carbon powder applied to the electrode surface of a zygote 
20 can be made easy for the supersonic vibration by the trembler 90 to separate from an 
electrode. 

[01 13] The 8th example of this invention is explained below. In the 1st thru/or the 7th example 
explained so far, the stack of a polymer electrolyte fuel cell 10 was decomposed beforehand, and 
the zygote 20 has been stated about the process which collects electrolyte membranes 1 1 from 
ejection and this zygote 20. On the other hand, this 8th example describes the process which 
collects electrolyte membranes 1 1 from the condition before decomposing the stack of a 
polymer electrolyte fuel cell 10. 

[01 14] Drawing 22 is a flow chart which shows the electrolyte membrane recovery approach of 
the fuel cell of this 8th example. As shown in this drawing 22 R> 2, the activity which the min 
which can secure a gas seal binds the clamping bolt 28 (refer to drawin g 3 ) of the stack of a 
polymer electrolyte fuel cell 1 0 tight, and loosens it to ** first is done (step S500). Generally, 
when the bolting pressure of a clamping bolt 28 is set that cell resistance (resistance between 
terminals) becomes min and the stacks of a polymer electrolyte fuel cell are many, the min for 
securing a gas seal binds this bolting pressure tight, and it is a pressure larger enough than **. It 
is the activity reduced in the minimum magnitude of the range which can secure the gas seal at 
step S500 from magnitude from which said cell resistance becomes min about the bolting 
pressure of a clamping bolt 28. 

[01 15] Subsequently, the activity which closes the outlet of hydrogen gas-passageway 15P 
(refer to drawing 3 ) of the stack of a polymer electrolyte fuel cell 10 and the outlet of oxygen 
content gas-passageway 14P (refer to drawi ng 3 ) is done (step S510). Specifically, the closing 
motion bulb prepared near both outlets is shut. 

[01 16] Then, a methanol is poured into the interior of a stack from the inlet port of hydrogen 
gas-passageway 15P, and the inlet port of oxygen content gas-passageway 14P (step S520), and 
it is left predetermined time in the condition (step S530). In this way, an immersion process is 
realized inside a stack. In addition, when a methanol is poured in at step S520, so that air may 
not remain inside a stack Before closing the outlet of hydrogen gas-passageway 1 5P f and the 
outlet of oxygen content gas-passageway 14P at step S510 It is gradually begun from the inlet 
port of hydrogen gas-passageway 1 5P, and the inlet port of oxygen content gas-passageway 
14P to pour in a methanol. It may choose that residual gas was thoroughly emitted from 
hydrogen gas-passageway 15P and oxygen content gas-passageway 14P at its own discretion, 
and you may constitute so that the activity which closes the outlet of hydrogen gas-passageway 
15P and the outlet of oxygen content gas-passageway 14P may be done. 

[01 17] Moreover, as an option to which it is made for air not to remain inside a stack, the inlet 
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port and outlet of hydrogen gas-passageway 15P are connected with a hose, and the inlet port 
and outlet of oxygen content gas-passageway 1 4P are connected with a hose, and you may 
make it make a circuit with these hose circulate through a methanol. Furthermore, the outlet of 
hydrogen gas-passageway 15P and the inlet port of oxygen content gas-passageway 14P are 
connected with a hose, and the outlet of oxygen content gas-passageway 14P and the inlet port 
of hydrogen gas-passageway 1 5P are connected with a hose, and you may make it make a 
circuit with these hose circulate through a methanol. 

[01 18] Then, the activity which opens the outlet of hydrogen gas-passageway 15P and the outlet 
of oxygen content gas-passageway 14P is done (step S540). Specifically, the closing motion bulb 
prepared near both outlets is opened. Consequently, the methanol poured into the interior of a 
stack can be discharged outside from both outlets. In addition, air is blown, respectively from the 
inlet port of hydrogen gas-passageway 1 5P, and the inlet port of oxygen content gas- 
passageway 14P, and you may make it add the process which discharges compulsorily the 
methanol which remained inside the stack at this time. 

[01 19] Then, the activity which closes the outlet of hydrogen gas-passageway 15P and the 
outlet of oxygen content gas-passageway 14P is done like step S510 (step S550), and deionized 
water is poured into the interior of a stack from the inlet port of hydrogen gas-passageway 15P, 
and the inlet port of oxygen content gas-passageway 14P (step S560). In addition, it chooses 
that poured in deionized water gradually also at this time, and the residual methanol was 
thoroughly emitted to it from hydrogen gas-passageway 15P and oxygen content gas- 
passageway 14P at its own discretion, and you may make it close the outlet of hydrogen gas- 
passageway 15P, and the outlet of oxygen content gas-passageway 14P. [ as well as the time of 
pouring in a methanol ] 

[0120] Then, the activity which opens the outlet of hydrogen gas-passageway 15P and the outlet 
of oxygen content gas-passageway 14P is done like step S540 (step S570). Consequently, the 
deionized water poured into the interior of a stack can be discharged outside from both outlets. 
[0121] Then, the activity which passes dry air from the inlet port of hydrogen gas-passageway 
1 5P and the inlet port of oxygen content gas-passageway 1 4P is done (step S580). 
Consequently, the interior of a stack can be dried. Then, the clamping bolt 28 of the stack of a 
polymer electrolyte fuel cell 10 is loosened thoroughly, and the stack is decomposed (step S590). 
In this way, electrolyte membranes 1 1 are collected from a stack. 

[0122] In the stack of a polymer electrolyte fuel cell 10, in order to make cell resistance low and 
to reduce the contact resistance between a separator 15 and an anode 13 between a separator 
14 and cathodes 12, it is bound tight by force sufficient at the time of an assembly. When this 
bolting pressure was a large pressure from the minimum ********** for securing a gas seal in 
many cases, for this reason a cathode 12 and an anode 13 were stuck to separators 14 and 15 
by pressure, it stuck and that stack was decomposed conventionally, there was a possibility that 
the electrolyte membrane 1 1 which is parts with the weakest reinforcement might be torn. 
[0123] On the other hand, in this example, the min which a stack can secure a gas seal bound 
the clamping bolt 28 tight, it was once loosened to **, by pouring a methanol into the interior of 
a stack after that, the immersion process was given building a zygote 20 into a stack, the 
clamping bolt 28 of a stack was loosened thoroughly after that, and that stack is decomposed. 
An electrolyte membrane 1 1 seems for this reason, not to be damaged by decomposition of that 
stack at the time of decomposition of a stack, since it is in the condition that an operation of a 
methanol is easy to separate an electrolyte membrane 1 1 and an electrode. In addition, when 
this pressure to weaken pours in a methanol for the purpose of weakening the bolting pressure 
by the clamping bolt 28 which sticks these by pressure when having bound tight, and the min 
which can secure a gas seal having bound ** tight and having loosened it beforehand to ** 
weakens the junction force pf an electrolyte membrane 1 1 and an electrode in an operation of a 
methanol, before pouring a methanol into the interior of a stack, the range from which a 
methanol does not leak has been secured. 

[0124] As explained in full detail above, since an immersion process can be given as it is inside 
the stack of a polymer electrolyte fuel cell 10, in this 8th example, an electrolyte membrane 1 1 is 
easily recoverable. And since an electrolyte membrane 1 1 is not damaged as mentioned above, 
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an electrolyte membrane 1 1 is recoverable in the good condition. 

[0125] Although the example of this invention was explained above, as for this invention, it is 
needless to say that it can carry out in the mode which becomes various within limits which are 
not limited to such an example at all and do not deviate from the summary of this invention. 
[0126] 

[Effect of the Invention] As explained above, since [ which can carry out things ] it is made to 
swell that it is also at the expansion coefficient more than predetermined magnitude about an 
electrolyte membrane, by the electrolyte membrane recovery approach of a fuel cell according to 
claim 1, the effectiveness that it can dissociate easily and electrolyte membranes can be 
collected from a zygote is done so according to an immersion process. 

[0127] By the electrolyte membrane recovery approach of a fuel cell according to claim 2, the 
effectiveness that it can dissociate easily and electrolyte membranes can be collected from a 
zygote according to an immersion process like the electrolyte membrane recovery approach of a 
fuel cell according to claim 1 since the hardened material of the proton conductivity solution 
which joins an electrolyte membrane and an electrode can be dissolved is done so. 
[0128] By the electrolyte membrane recovery approach of a fuel cell according to claim 3, 
according to an immersion process, while making it swell that it is also at the expansion 
coefficient more than predetermined magnitude about an electrolyte membrane, the 
effectiveness that a zygote to an electrolyte membrane can be easily separated further from the 
ability of the hardened material of the proton conductivity solution which joins an electrolyte 
membrane and an electrode to be dissolved, and it can collect is done so. 
[0129] By the electrolyte membrane recovery approach of a fuel cell according to claim 4, a 
permutation process and a washing process remove the liquid which invaded into the electrolyte 
membrane according to the immersion process out of an electrolyte membrane. For this reason, 
it is recoverable in the condition which can reuse an electrolyte membrane. 
[0130] By the electrolyte membrane recovery approach of a fuel cell according to claim 5, an 
electrolyte membrane and an electrode are certainly [ simply and ] separable by [ which twist an 
electrode to an electrolyte membrane / curving ] shifting or turning. For this reason, recovery of 
an electrolyte membrane can be made still easier. 

[0131] By the electrolyte membrane recovery approach of a fuel cell according to claim 6, a 
zygote or a zygote can shorten the time amount which lowering of the junction force of an 
electrolyte membrane and an electrode takes by vibrating the immersed liquid. For this reason, 
recovery of an electrolyte membrane can be made still easier. 

[0132] By the electrolyte membrane recovery approach of a fuel cell according to claim 7, since 
the zygote is dried according to the desiccation process in advance of an immersion process, 
the amount of expansion of the electrolyte membrane when being immersed in a liquid at an 
immersion process can be enlarged. For this reason, the effectiveness which weakens the 
junction force of the electrolyte membrane and electrode by the immersion process can be 
heightened, and the activity of separation with the electrolyte membrane and electrode in a 
separation process can be done a still easier thing. Furthermore, in the phase supplied to an 
immersion process, since the moisture in an electrolyte membrane has already evaporated, in an 
immersion process, the water in an electrolyte membrane mixes into a liquid, and it does not 
produce the problem of falling the liquid concentration in an immersion tub, either. Therefore, the 
exchange frequency of the liquid in an immersion process can be lessened. 

[0133] By the electrolyte membrane recovery approach of a fuel cell according to claim 8, it can 
judge whether a permutation and washing were completed thoroughly by irradiating the beam of 
light of a predetermined wavelength region at an electrolyte membrane, and measuring the 
reinforcement of the transmitted beam of light. For this reason, permutation and washing can be 
made into a positive thing. 

[0134] According to the electrolyte membrane recovery approach of a fuel cell according to 
claim 9, the platinum component of the catalyst supported to the electrode is recoverable by 
filtering the liquid used at the immersion process, therefore, recycle of the electrolyte membrane 
explained so far — combining — recycle of platinum — ****** — things are made, 
consequently a polymer electrolyte fuel cell can be further offered by low cost. 
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[0135] By the electrolyte membrane recovery approach of a fuel cell according to claim 10, since 
the immersion process is given as it is inside the fuel cell stack, an electrolyte membrane is 
easily recoverable. And since junction to an electrolyte membrane and an electrode is weakened 
before decomposing a fuel cell stack, an electrolyte membrane 1 1 is not damaged in the case of 
decomposition of a fuel cell stack, and electrolyte membranes can be collected in the good 
condition. 

[0136] In the electrolyte membrane recovery system of a fuel cell according to claim 11, while 
making the liquid in an immersion tub swell a zygote by being immersed as it is also at the 
expansion coefficient more than predetermined magnitude about the electrolyte membrane of a 
zygote, the hardened material of the proton conductivity solution which joins an electrolyte 
membrane and an electrode is dissolved. For this reason, it can dissociate easily and electrolyte 
membranes can be collected from a zygote. 

[0137] In the electrolyte membrane recovery system of a fuel cell according to claim 12, the 
liquid which invaded into the electrolyte membrane by the immersion tub is removed by making 
the electrolyte membrane separated with the separation means immersed in the water of a 
cistern, and making the electrolyte membrane immersed in the penetrant remover of a cleaning 
tank after that. For this reason, it is recoverable in the condition which can reuse an electrolyte 
membrane. 

[0138] With the electrolyte membrane recovery system of a fuel cell according to claim 13, since 
the immersed order moves a zygote to a front cistern from a back cistern and a liquid moves in 
order, with the cistern of the back, there is almost no permutation with the liquid in said 
electrolyte membrane, and it cannot be based on the throughput of a zygote, but liquid 
concentration can be kept almost constant. For this reason, while being able to make 
effectiveness of the immersion to a cistern into a positive thing, exchange of the liquid in a 
cistern becomes unnecessary and a maintenance becomes easy. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the single eel of the polymer electrolyte fuel cell 10 which 
applies the electrolyte membrane recovery approach of the fuel cell as the 1 st example of this 
invention. 

[Drawing 2] It is the decomposition perspective view of the single eel of the polymer electrolyte 
fuel cell 10. 

[ Drawing 3] It is structural drawing having shown the actual outline structure of a polymer 
electrolyte fuel cell 10. 

[Drawing 4] It is the flow chart which shows the process of the electrolyte membrane recovery 
approach of the fuel cell. 

[Drawing 5] It is the explanatory view showing typically the changes of the condition of an 
electrolyte membrane 1 1 according to the process of the electrolyte membrane recovery 
approach. 

[Drawing 6] It is the explanatory view showing typically the activity (activity "to curve") of the 
separation in a separation process. 

[ Drawing 7 ] It is the explanatory view showing typically the activity which is a kind of the activity 
of separation, and "to twist." 

[Drawing 8] It is the explanatory view showing typically the activity which is a kind of the activity 
of separation, and "to shift." 

[Drawing 9] It is the explanatory view showing typically the activity which is a kind of the activity 
of separation, and "to turn." 

[Drawing 10] It is the outline front view of the equipment which works separation. 
[Drawing 1 1] It is the outline top view of the equipment. 

[ Drawing 12] It is the outline block diagram of other equipments which work separation. 
[Drawing 13] It is the outline block diagram of the immersion tub which realizes the immersion 
process in the 2nd example. 

[Drawing 14] It is the outline block diagram of a configuration of realizing the immersion process 
in the 3rd example. 

[Drawing 15] It is the outline block diagram of a configuration of realizing the permutation 
process in the 4th example. 

[Drawing 16] It is the flow chart which shows the process of the electrolyte membrane recovery 
approach of the fuel cell of the 5th example. 

[Drawing 1 7] It is the flow chart which shows the process of the electrolyte membrane recovery 
approach of the fuel cell of the 6th example. 

[Drawing 18] It is the outline block diagram of the equipment which realizes the check process in 
the electrolyte membrane recovery approach. 

[Drawing 19] It is the flow chart which shows the processing performed with the control unit of 
the equipment. 

[Drawin g 20] It is the flow chart which shows the process of the electrolyte membrane recovery 
approach of the fuel cell of the 7th example. 

[Drawing 21] It is the outline block diagram of the equipment which realizes the platinum 
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recovery process in the electrolyte membrane recovery approach. 

[Drawing 22] It is the flow chart which shows the process of the electrolyte membrane recovery 
approach of the fuel cell of the 8th example. 
[Description of Notations] 

10 — Polymer electrolyte fuel cell 

1 1 — Electrolyte membrane 

1 2 — Cathode 

13 — Anode 

14 15 — Separator 

14P — Oxygen content gas passageway 
1 5P — Hydrogen gas passageway 
16 17 — Collecting electrode plate 

20 — Zygote 

21 — Separator 

22 23 — Cooling water passage 
24 25 — Electric insulating plate 
26 27 — End plate 

28 — Clamping bolt 

51 — Immersion tub 

52 — Stirrer 

53 — Separation tub 

55 — Permutation tub 

56 — Stirrer 

57 — Cleaning tank 

58 — Stirrer 

71, 72, 73, 77 — Conveyance roller 
75 — Squeegee 
81, 82, 83 — Conveyance roller 
90 — Vibrator 

101 — 1st immersion tub 

102 — 2nd immersion tub 

103 — Connection pipe 
104,105 — Pipe 

201 — 1st permutation tub 

202 — 2nd permutation tub 

203 — Connection pipe 
204,205 — Pipe 

301 — Light source 

303 — Spectroscope 

305 — Spectrophotometer 

307 — Control unit 

401 — Circuit 

403 — Pump 

405 — Filter 



[Translation done.] 
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T. Bft. t««Ill, *V-K12*J:0!77-F 
1 3a>&fc3«^#2 0£ffr&Lfc. COffrttt. trA 

fc. 5ef£L/tfg^ft: 2 0 tt. *#lt§t 1 lt*V-Fl 
2M^77-F1 3a**#fc3££Tfite£nTV»T. 
•fe^g*xfe»rp D p©m«K)«^ffl^T^b^^tl^I/ 

[0056] mzmaisttnmnmi 

T, 77-F, FIC-5-n-eflW^X^jiLT, 
ti»tt**glfc. C©PJ^Lfc«?fi!tftt«, «tp Q p© 

*«?kh 1 1 ^^ffl Lti#tHt;t»»tt^ff5n 
[0057] ineo^t*^. zwmm&nzm-j^T 

[0 0 5 8] ^±g¥MiU^:ct5»C. C©mi*J(S^J©^ 

atiaicfco, *®k^i i#f*9isTj&*u set 
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«6. &£fc2 OCDMMnmi 1 fc*V-K 1 2 £<D^ 
-K 1 3A^#«ILB<&-5„ bfcrftfoT, HttiBiSH 1 

sramftii 1 o izmiitzmti^mzmaTz z. t& t 

\z. mfcmftTmmmmmi ofrsnmmmi 

\z 0 jr-t z> z. t **t # s 1 1> o fc^n/r^s * #-r s - 

[0 0 5 9] CCDg&KfllTtt, I»IiT^2 0 £ 
SiST5^£bT;**/-;U£JBl>T^fca<, y^y 

< (4>ft<ttK 2 0 [%] JW±(D^^T*)ii5i$it-5 

©j^&^fmy^y-^ (y^i^ua-jio kiss 

— ;U©«fc3^T;W^— ^©^©^7-tr H>fti:©^- h 
[0 0 6 0] #CrcDHJ6^|Ttt, S&IgKiSHT, 

#k«-?s!*rh«» i o ^(DMmm&m-e&z 
)v&n$&<DKfcmwin£LTtiim-rzz\ z. 
©.t^^^tsi^wic^T. y^y— )iAmmx-$> 
z>£isxz\n&m^tz. vim*? ;-Mz&-?L.*>m2> 

[0 0 6 1 ] S&l:, SaigTfflH5«f):tLT. 7 

ztzmzmmzitzmtih** y -;kfct>n 
i»„ z\<»tz$>, mrnxmr-nmnmi li^v-Ki 2 

***** < ftSBi*. $HiIg"C©BfgB*|Bja«fi< & 

0. Sf^b<«, y^y-;ut*i©tfc*^3 : 10© 
tt*&.±. \z y * y — ;i/ & # < f 3 £ t #«fc t». 

[0 0 6 2] Sfc, gftflBjg 1 ^JS0iJTr«, Xf7yS2 

o»(Bi8T?«, «s (3tjy-Ki2tfctt7y-Ki 

3) SrSS-r*^it:«fcO-€-©»Hi©^3l*fT&-3T^ 



^ntcm^T, *ffi£tai;s«fc'5fcU-Ct>«fc<. 
[0 0 6 3] riai;-5j HMi«:;&©cfc57j:t>©T&<5. 

0 7fc^-rj;^(c. £-r. &&#2 o&fflsftiz&w? 

3 (0 7© (a) ) . uCtll *V-K12^^{C5I 

*«*»tfe®tbT. *y-Hi 2 ^TfiiJtrrsittTSBe 
-T5. WKft&i i©raK©ft^)iUc±fiiJtCJ6 

<0 (07© (b) *5«fctf (c) ) . 1**1 
i;5J:5t:LTtt$*2 0*6*V-H 1 2£9l*i«*« 
-T (07© (d) ) . iB&ir>T, S0©ti»li ii7 
y-H 1 3<b©&£-#£8iILT. 7y-K 13£T<M 

KftttTBBfi-r-s (07© (e) ) = 'A^x\ mm»i& 

1 i©iaiii©a£JHK:±«fc:je>< o (0 7© (f) isi 

zf (g) ) . mmnmi uiausi^tbTiiii 

1 l^f.7/-H 1 3*51**1**?- (07© (h) ) o 
tzi$. ffiC (d) £ (h) ®3I*«U4, *fl?Stlill 1 

zticz>&o\z-rz>tzrtT'. T«o*«tta«T«i36«n 

-Hl2£7y-Kl 3©HO©g|5p a ptC<@SiJJC^gi$n 
-5 = 

[0 0 6 4] Z.<DWV\t, 2, 7^-Fl 3 

©imc^l^tiJLSrfT^oTV^fc^. dtllCglx.T. T J 

-Hi 3, *y-H i 2©j@{c§l*SijL*ff^^ «tp»; 

[0 0 6 5] rrs-rj f^*tt*©j:5&t>o-e*s. 
0 8 ic^tj; 5 tc. MmT.mzmtzm&te 2 0 co^t 

(08© (a) ) . t(Dm^»2 0©it^©«®Tab-£. 
*V-F12 (^fc«7y-h*13) £, fe5— *©« 
!Tft57/-H13 (*fctt*V-Hl2) £S^-n 
fn^7>yLT, *V— H 1 2*5«ktf7'y-K 1 3* 
?t^<rff^^fc±T« *:*V-Hl2i:7/-n3 

tismmjjfa\zKwzmxfa\ztzz&?\z*s>?< ot-r 

e»T (08© (b) , (c) ) . £?LT. »^*2 0 
«, f«»Il li*V-H12i7/-n3©£o 

[0 0 6 6] r@fj fP*tt*©«t5ft%>©T?**. 0 

(09© (a) ) . f©^#2O©fr*0tffi-C^5 
*V-H12 (*fc«7y-K13) £, fe^-*©* 
ITS477-K13 (ifcli*V-Hl2) <h*^-n 
f*n^7>yLT. *V— H 1 2*5i;aC7y-K 1 3* 
W^tCjf $Afc±T. ^tC^V- Hi 2t7/-Kl 3 

£t>wm%faizm*\zmj5ifi\zft.?>&5iz$>-D< o 

-T (09© (b) , (c) ) „ Z. o LT. S§^2 0 

nmwmi 1 £*v— h i 2 try— h 1 3©=o 
[0 0 6 7] ft-gsiSTfcL pfaibfc rse.-rj , r*a 
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-Kl 2 43j:tf7V — K 1 3©tS«S<!:l/T*-*> 
/-Fl 3tt«infcDl/4lsfc»Tf*5. ZLtUZttV 

bTj , r*ai;sj ctn«t-5»*f^l8tt»»tT. rf 

[0 0 6 8] HtiaiLfc0 6T^Lfc rKbTj ClttCi 

1 Ote-^©g«©t5f&!SIES0, 01 1 «^cr>^B©«tB§ 

2 0£-#fi (H*. x*l6j) Ki*3 3ffi©«Si£n-5 
7 1, 7 2, 7 3 ^<Dm&fc2 0 ©itg&fcKM;* 

n, i8n-7 7i, 7 2tienx^fcg^2o* 
(«*tf7v-Ki 3) &ia>rr5x+->?7 5 
■t©f«*anfc«s&i»B»^#2o©jtff*iaii: 

«ffiia-r «.*(^tCii-5 1 ifi©i)gi§n-5 7 7 £ ZffiA 
*. fcfc, ±E*»D — 5 7 1. 7 2, 7 3©sa«. 
&^#2 orot««li i *w«*»6*»*fctt2ti»r 
5t0T*O, 01 iKjR-r«fc5K. ISIli lfctt 

^■^nfcT / — k 1 3 temmnm 1 1 «t dim xa*/jv$ 

t»ui*6. 7y-H l 3 S«E»T*2itfittt». 
[0 0 6 9] lln-57 1, 7 2, 7 3 (CiOiibn 

^2 0(DfiitttMH ltT7-Kl 3t©#I 
-t<0»^#2 0tt«ail8lcJ;0Rlc»«iUS 

IC. X*- v 7 5 (C «fc D 7 J - K 1 3 tittftKR 11* 
6**«Sft5. I^lT^f2 0*bf»flll2: 

[0070] m8?»su l^Sb-r^ttCcto, 
<&. 01 2tt-€-©g«©«««jfcia-e*5. weuc^f 

.fcSlC, ^CD^Sti, 3I©Kn-78 1, 8 2, 8 

3 tC «fc 0 . 2 0 ©jtfT#fa£IW>T;£fa;fr 
±#fiKlS)tf -5 *>©-!?$> 3. £©«;£{;:£ 0. m&TJS 

Sil l /£»t*to>±#iSiKii#.. 7V-F1 3tt. 
s *T#i8iK«fl«ni¥-& 5. bTtt^ft 2 o ©asi§ 



[0 0 7 1 ] ffiES 1 ^MS«©9JO!8«lCt3HT. 3 b 

fcRH-rs. mess 1 ^stflrett, mmmmi itti 
(*v-h i 2*5«fc^7y-H i 3) t&zfub>mn 

[0 0 7 2] ®mS©»*<h&3#-#>^aX©g® 
5*>©. 

[0 0 7 3] SttB®0*teTrf^ricUfc»^#*6«»R 
5«^iUfcS5!5tJ:V>. — #. MB®. ®©*ffiTf^ 

[0 0 7 4] *56W©JB2S(JlS«|fct>t»T» 

lsffljtu. z\<D&mw5 ifc«^#2 o^gA-rst 

tfet, SbtC. 0 1 3 fC^-T J; 3 C «««5 1(*3(C 
SS6^9 0*«W-TV»*. llf9 0U, M«iSS!©S 
HfT, «SI«5 n*3©^^y-;p*S«jS*Sfe©T 

[0075] mi^Mmx-iz, m&fczoztzy-ji 

Mlffil 1 ^)^?iL.TX^^-tt^f^ffl<h. i^2 0 

ft«t»*S#5f|5fflii:J:oT. ^*2 0©i«?g 
111 fc*V— H 1 2*3«tOC7y— K 1 3 t<Dm<D&& 

S^Kflil lt*V-H12*J:tf7/-H 
[0 0 7 6] ^©^2Hlig^JTtt. »&ft2 0)J«S»S 
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mmv^-fK-tz. ;ni:io. t«in it*y- 

H 1 2&£Zf7/-\ i 1 3 ^©^^©{STJCgTSI^ 

p B i£ mist tt fete. '&&<DftMj:mT' 

l©#fti£-Ji^ft*>©t;:-r3 
[0 0 7 7] £OTSf§2HM#J£!glHj5S#J£C:fe^T. 

**** # ^ C £ -o Tz. 
[0 0 7 8] ^©m2HJg0iJ{C*3^TH. m^®. 

mmiziiD. y^y-;u7W¥fgL-s>T<&&©T. a» 
*i 5 i ©iS^ictog^T, y^y-;i/©si^fis 

Lt^o — flSWtcH ^©y^y-^T;*:*©^ 

[0079] £<=>(;:. ^2^«»j-ett. i»i^9o^a 

iR«5 l^lC^ttT^fc^ ^tUcmAT, #««5 3 
rtlcSift^ 9 0£l£ttfc«JiSc<hLT*>ct^. fgl5U£0<l 

m&sigii i tnmt<Dmzmmv%<? 
z>. z.n\z&.~oT*>. nmnmi i t*v— k i 2&J; 

Zf7 / — K 1 3 fc©Sl&*©teT(rKT*I^M*SI8'r 

1 1 ©#K£«fc0—BgSfcfc©fcf 5 d 
[0 0 8 0] flMB* 2 HJSWTftt, &£-#2 0** 

Sig$nfcy^/-^<&n»^ 9 oT-Mtt^-a-s^fiEt 
[0 0 8 1 ] *^bj©^3^««J{c-s)^t. ^iciaajrr 

*a«ticj:oart*nT^*j«*««*u. ■£■©«&©«& 

[0 0 8 2] 01411 83 2SiSW;H3W-S«ailS£ 
*m"**/£©*«*W6HT»S. £©m l 4 tc^TJ; 

1, 1 0 2£fiSx.T^5„ fgl©»)*fil 0 1 i^20 
g»«l 0 2h\mmn-i 71 0 3K<fcO»tt3n-«3 
0. S£2CD*S»«1 0 2fC«A''f7'l 0 4 SOUTHS 

i/au/^y-^Miii^sn, ii©ga«io 

1 iCli/H^l 0 5£:frl,Ty^y-;i^>^tC&^£ 



tt. /Vf 7l 044^lTf2©ai«l 0 2K5fc-ftt 

«sns. ^©&, ^©0M&jwat*enTSS2©«at« 

l 0 2&/^y-;Wt-A*-7o-T5t, -£-©y ^ 
y -;ni. sis/w ^103 sjM/tl l ©««« l o 
ic««sni. ^©&. s s kjb i ©«»« i o ia» 

[0 0 8 3] S#PHB£l 1. *V-F 1 2£J;tf7y- 
H 1 3 2 011 1 ©Sa« 101, 2 ©« 

»«i o 2©«tcft»^n. ^©^, h*l&h2*» 
i,zmm.znz>. 

[0 0 8 4] &>±<D£5lzmi8.-2WtZ\<Df&3nmMT? 

«, *i©«»«i o irtfc«£#2oa*«2!sn* 

t. ^©i^-*2 0(DiiIIl 1 ff©**^^/— ^ 

ci^sns. z\<Dtztb\z. mi©«si«i o ifi©y 
^y-;w©««^ffiT-r-5. ;mtc*fLT. sg2©«« 

li i +©*Jisgi ogiii o iTgEfcy^y-;nc 
«*snfc«T7**ctA»&, I2oaatio2^ 

©^©igAfctatA/ffc^. tot. '©m3HSS«sjtc 

.fcnn *«©**y-;p&*2©«at*i o 2ic«*& 
Lt^nil i2 0Sitli o 2©y^/-;pjg«*> 

&£-#:2 0©®3SlC±£-r5riC-S£T3;i<»:#T# 

[0085] a*xan*»t*«ia»*— 
usecsj-ch o<D® : mm&&<i3.z>\zm^. a 
a«5 i[*3©y^y-;pjg^«{£Ti-^.. cntcttb 

T, #g|X@T'©#8§©l^-r *9J- 
tt. — 5£*©SS##:2 0&*lJl-r**«. S8«t5 1rt 

©^^/-j^Mi&ttntteetoofc. z.n\ztt 

It. H©|B3 3fci6«-Ctt. S?a!bfccfc5(C. ^2 ©ft 

l«io 2©^^y-M^, }g^2 o©mastc 
©y*y-^©3&&^g£fto> y>^^->7.*^B 

■V<Dftffi&J:K)—m®%t£b<D\Z-r?> Z. ta5«-T?€r-5. 
[0 0 8 6] ft^. d©^3HJfiC9J-CH, S»lS(Ci5 

2 otufc**. cnumxT, g»«^3 

y-;i/©iiira«$&^. «»©»©rt, Ss«-ff2o©*3i 

-7n-W;^^y-M. W©flHcWH»EnatrlSj« 
tTntfJ:^. -ntciO. «Sc©tf©rt. ^^©«© 

[0 0 8 7] *3SW©*4^llfiWC:otiT. ^ici^Bj-r 

jatt. mi*js^j© j en<!iit«LT. «ftxe**a»© 
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[0088] ii5ii &4mmm\z&ftz>wmT.m* 
o\z. mmxm^mmr^mmtLT2'0(Dmmw2 o 

1. 2 0 24i^.T^?>. ^lWt«1t2 0 1if2© 
B&tt 2 0 2 ttta«/^-f 72 0 3fC«fcO»«$nT* 
0. !S2©M&«2 0 2Ktt/Vf ^2 0 4&iMtii 

Lftn*«n&«K:»«i!sn. m 1 ©B&*2 0 1 \Z\ZA 

-172 0 5S^LT**>£K»«£ftTlr>*. 

m2cDgfttt2 o 2tc$fe-rtt,^^ns. -€"©&, ^©« 

#*«ttW-6ftTS&2<D1MMt2 0 2 
A-7D-tSt, ^©Hft-f 18/^^2 0 

3£^tTfgi©B&ti2 0 1 ICflM&Sft*. ^©I£, 
£btC?gl©B&«2 0 l*6*-^7n-LftR-f* 
/Vf:/2 0 5S:^CLT*^>^lCi3|e.n^ <> 
[0 0 8 9] BftRKl 1, #V-F 1 2&&tfT/- 
h* 1 3 ©&£-#: 2 0H fg 1 <0ii« 2 0 1, 1201 
»«2 0 2©WK2l6n, 03Kbfclr>#««fc: 

[0 0 9 0] «±©cfc^{C«5g^nfc^<D^4||ffi«RJT 
tt, ^1©1M2 0 1F*31CS^#:2 0*<»2i£n-5 
fc. f©i^2 0Oi«Slllt©^^/-^ (g 

tcB&^ns,, z.<Dtztb\z. f i©iM2 0if^©K 
-5) . Z.tUZMlsT. l2®eH4f2 0 2|«]l:g^#2 
[^l©lft«2 0 iTfEHBi-f*>*K:«KI$nfca 

^2«ij|<f2 0 2('3A 1 ro/^/-;i' 
0>SLMZiatAj£tt\f*. ^oT- £©B4*j6W::«fcn 
Hf. B«©BK*>*£Jg2©fi&«2 0 2l:MLT 
^n«, l2fflI»i2 0 2f^OH , t>*& > 

2 oo«ia*{cj;e.-r«ic^^y— wdisaiom^ 

[0 0 9 1] B*X8(C*tt*8HMtS-ofcLfcSl 

•jt, jk i mmm-at. -£i®s^2osnt5 

tc£.o\Z. S2 0IM2 0 2«©flK<*>7R£, 

*2 o ©fflSBKJ: settle* ^/—^©gABro^ft 

£— B^&ft *>©£f €T<5. 
[0 0 9 2] ftiJ, H0>»4 3fc&fi«Ttt. BBXBfcfc 



*tSB»««2-3£b&tf. CtltC&AT, fi&«£3 
SfcD. I«»i:»^#2 0 *4&ST*lw*£fcD, K-f 

-7P-UfcK-f*>*3&t, fflowfcJBKBni&trtMS 
ttntfiti. cmjcfco. ns©w©rt. t5o»o 

[0 0 9 3] ft*, »3SfeBWi3«fctfB4 2£86WTtt. 

[0094] *aflo»5*«wi:ot)T, wzmmt 

J«tt. Ml^i6S^J©^ni:itKLT, 0 1 6 tC^T «fc 5 

<6*tr*Kiiia Uf->yso) &«7Lfc.«*«ffia 
[0095] esigm g*isicaAt-^sa©^ 

^#2 0Sft*SK:*3IUT. g&#2 0*8 0tTl 

5 LTfm£»4*fc«^|! 2 0 li-e©^, )g 1 

[0 0 9 6] C<D»5 2SJ6«-Ctt, »6#2 0S*»I 
SKS:A-r*««Hc^«>tt»S-a:S«l«tlxT(r»<5Ct 

«, ;UfcSLfcdt»C«fc-5, «ffRRl 

BttBficffi^&KCDiMaiftottff t Ho fcf^ffl tcfto 
t. tMii i tiitoi^s^tv^^. c 

©IS 5 HJgtfJTte. l«lll l<0|«It**<UT 
MS*S<btU5^t*6. BflMtlll it*® 
£©&^£J;D-JIil#5~,>:#T£5. «^T. & 
R©$HBl8fc*tt*«Ji««l 1 t®@t©5i-gS©^ 

[0097] c©B5*««Ttt. ssKjfcoj^fca 
*^#-r^.o c©m5*ffifiaj-e«. aaxaicSAsn 

Tfr>Sfc&£. SBXS£*fr>TBIMtltl l 
/^/-;Pti:lAl/T, S»*ift©**/-;ujS^£ 

#3 * * J -)\,<D&mMBl$:'Pfc < -T 5 Z\£tfT&Z>o 

[0098] ft*. ±m&.&xmz$>vz>ijQm\z. mg. 
t««Ttr*. ft*« <e«»Bsw<rntf, fi^nw-pse 
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[0099] *»wo*6safi«coiiT. ^icitt^-r 

fiKtt. SBl*Jfi«<0-€-ntJt«bT» 01 7lc^-f=k5 
iIlTOl»fi±0!7f7 T'S 4 ©8fcfrXgT'©&# 

*^£tc^7b;t*5*£«fg-r35iigxg Uf7^ 
S5> *-©«&©«i£fco^TttH 

[0 10 0] tBlSTlt ttftftJRl 1 (CftJt&fi© 

1 8 fC^T<fc 5 KM 301*6 ©7t£#7te3ff 3 0 3 
JCfc.O. 1050~1085 cm-l©ffiS©^SfC» 
ftbT, *-©*fl.«£«*Pftfltl lfCHUU ^©iiii 
7tro7fe(D3tg&^7 , d«fh3 0 5K,fc?>iHM-r5. -tb 
T, CPU, ROM, RAMfSiifc 

lr» (0 * V-f 9 P 3 > K a - ^ *S 81 Jig 3 n* Mfl^L — 
y h 3 0 7 fciatO. t-OWIiry h 3 0 7 T'sufeflJ/t 

[0101] $iJffllaL--y h 3 0 7 K&ttSMS©!^ 
«, pb<ti^CD<fc-5^ ! l)CDT*-5o 019©7n-^=- 
MC^T-t 5 $iJffllJ.-<> h 3 0 7CDCPU«, 

sr. »3t3t«H-3 o 5ftk&flteaa%0%<D&fti * 

K^&A/T Ufy^S 3 10). -t©3t©»K I ^ 

Ufy7"S3 2 0) . -f-omjfeoaift i o a. m*\z 
* 9 j -jvumttvEfttE^ts.^. ip^g&ig-an* 
©>. 9 j -)imm^±\z7ia\zmwk^nrcmmm^i 1 1 
swHtu 01 stc^bfcisi^w^fiKTaji^©^© 

b fc t « ©ttT& 3 . 
[0 10 2] *9 J— MtmSfSl 050~1085cm 
-l©*fi©**M»*»iRU *tt*©fc6©**H8£R 

3 o 5-em-»sn*«tt, f»»igi 

fc 5 £ # < ft 0 . /h 3 ft* fcfc 
-So £©£«>. Xfy7"S 3 2 0T. Willbfc3fc©!ME 
I *^ / - Wft g I 0«± 

-Mt±<ft&Vtz^tLT. Xf7 7"S 3 3 OlCit 

ir. 

[0 10 3] 7x7^3 3 3 0^11 TOKJ.IP^. 
bfcttflJTrs. — 3fr. Xf77"S 3 2 0T, H-Slb/t 

ft©3£/j? i jj»mjt©BiK 1 0 ^O'b^^tm^nrcm 

Xf'^S 3 4 0 tCjt^.. TNGJ . EP^. g 
7bTl»&V»i:!pJ^-r5. Xx-yT'S 3 3 0 £fc«S 3 



4 0©nfr«. *an£is*7-t5. 

[0 10 4] Xf77"S 3 4 0TB&i5«£tf&# 

a^£K3£7bT^fc^£!pJ£$ftfci#ldte. 

Hi i smflUftttirKU nm*9 y-;kjfcs*^© 
g&£fr&5. £©£#, g&«©Ji#i§©[lIiei&:£± 
WTT. M-f *>**t*^SftS«k'5K:bfcO, *-6tW4 

or &©**£?£ b^„ 

[0105] ^5bT«fig$nfcS6Hffi0ij-ett, g& 

X8lf©«»* J:tfft«neT?©«s»3J«3S5±fc^7 bfc 
*5***Bf Sui^tf^ut^f.. HtlieB^J: 

[0 10 6] ft*. 01 8T^b£l«t)5£H $iJffllrL-.y 
h 3 0 7 £B§^T, ftWtrtKERbfcllMSfcbTfeJ: 
t>. «fe#l8^SiM^©««SHl l£J8i*a- 

[0 10 7] *»WOJB7|OB«lCt3^T. 

•a. z\<d&7 mmm<DMMnm<Digmnm&iw.jjmv>m 
jssa. wn^mmco^nttt&VT. 02 oicthTJ;? 
tr, 7t77"S 2©#StX8©«tc:e&llJiKX8 Uf 
7 7"S2a) *§Afc^ffilb -5-©(t6©«^lCO^ 

[0 10 8] a&EPKlgTtt, »SI«rt©^^/— )V 

Kite, 0 2 1 \ZfK~t£o\Z, ^fR«5 3©*HMfC*HWt 

5 3*&fflT$MBlt5 3K:I?*«Sl»4 0 1&RW\ -£ 
<Dmm&4 0 1 tf>ji£'N;:#>7 P 4 0 3i7^M4 0 5 
tfeKJt*J:5K:*J«-r*. ^>^4 0 3fCJ;0, 

* 5 3 f*3©^ 9 y -)izmm&4 0 1 *t»ss3-£t, 

■7W^^4 0 5tC=fcD, »SI«5 Zft<F>*9 J—)V*?\Z 
»5ttbT«r»S±E*-#>'»SiH*'r*^t!WT€f*. 

[0109] »««5 3ft©^^y-;i/+»ca*a«f» 

^©*-#>!t&**??2SbT^^©«*©a*{Cj;^„ » 
SSX8fect^©mf©SSIXST?«. *^#2 0£*? 

ttT«^t<. -#>m&nm\zmifi-r 
zmzbm^ztiT^zzLtzfrz. d©^-#>^©^ 

»ilt. **y-;p*K:»itrr* clefts, c:©* 
tii3dib^:<i;5{c:bT7Y;i'^4 0 5trJ;0 

[0 110] mff27^;U^4 o 5(;i0i«$nfca^ 

mjf^©^-*>«»«. mmtrnz. &&<dw<9 
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[0 111] &is. C©m7H»E^jTr«. »«Il©t 

<m.mz&&®w.i:Mzminzffii&ti,tzrf. intern 

[0 112] ^-SIW5 3rttC«. If! 2 HdfcfliJTffl 

[0 113] #5gBJ<D3g8*iSW;:ouT. ^cafcurr 
3„ ^n$TUiB^UT#fcmi^^LS7^«»JT«. 

«^#2 0£®DffiU u0l^2O*^f»»Il 

z. 8 MMMT-te. mfcrnft^mmnnmi o©x^ 

[oii4] @2 2ii c:©^8*jg^j©^m?6©m 
2tc^-ri^(c. s-r. i*^Mfiio©x 

^y^OftftWWh 2 8 (B3#I) ^fX->- 

5 Uf7^S 5 0 0) . H#aS^S!jl!8»« 
ttiteJgfix (*FlSHS0t) jMR/hKfc* 
±5 H»*Wt#;P 1-2 8 0ff&ttttfiEft#(£tt5nT 
*0. £<©*£% ^C0««>^»tBE*tt. #x->-;P£ 

tn:£>Z>o Xf'^S 5 0 OTIi. h 2 8 

ttffi* t. iitemfc&tt*qM>icft s «t 5 & * 

-?-©#x->-;i/£«ftTc*.g>®H©ft/h©*: 

[0115] *^-c> wm&¥s*mwk i o©x* 

•yi7<D**^fxatSSl 5 P (@3#bb) ©ffiP£cttf& 
^W^/X^tSS 1 4 P (H3#l) ©HJPSBHSW-SfE 
fSSfrfci (Xf7^S5 1 0) . ftttWKH pEJffiP 

ttmzmtznrzmm/vizr&m&z. 

[0 116] gfc^T. *SH#Xiiit8&l 5P©APi5cttf 
**-&:fr#ASEKU 4 P©APfrib>*^y-;U£X^-y 
^iWC&AL Ut7^S 5 2 0) . ^<D&mX\ ffi 

feomm. ae-r-s (xx-y:/s 5 3 o> . ^^lt. 

5 2 OT^^Z-^^ftALfci^tC. 7,i?vt>ftmz 



SitSSl 5 P ®£BPi3j;tf&i!s^f;tf ASSES l 4P©ffip 
SrBHrtSMK, ***A«E»1 5POAP*«fcEW»* 

#*T#X8EI&1 4 pwap^s.* k&a 
uj6«>. #s#xiSts§i 5 p*3«fcrra*-s##A8H»i 

Tfc^^X^tSSl 5P©ffiP&«10&i5i^!r#X§it8§l 4 

[0 117] A*y*©rtaHc2SW*»ffl/fcV> 
.lOlC-r^SiJCOTj&tbT, **^X^t8Sl 5 P©AP 
£ffiP<h£*-XT-&SSU ***#^Xi«Kl 
4P©AP£ffiPt£*— 7T^UT, £n<E>*-X 

^. *Hi#XSit8&l 5 P©ffiP£B*£*#X 

ftBl 4 PCAPt^^XTill, S?SS§^W 
#Xc5tSSl 4 P©ffiP£7kig#XsStg&l 5 P©AP££ 

[0 118] ■?■©«. **;*rx«E»i 5P©ffiPi5cttf 
zntzmm/wyzmnz. ;:©*§*, x*-y^©ftg& 

fclffiAStlfc^^/— ;nfei^ffip*»6^«K#iii-rsc 
i#T**5. ;!©££. *Sft#XSit!8l 5 P©A 

P£ctU^iSt^fir#X«t8&l 4POAP*6a«4*n 

fr&T&um \zwm-? z> tm * ct ^ \z lt t> «t 

[0119] x^-y^s 5 i o tmmiz. Km 

tfXoftSSl 5 PWffiP&^tf&SS^frtfXsitS&l 4 P© 
ffiPSBB»r*f^i)l*fT&V» (X^-yyS 5 5 0) . * 

3t#xtStg§ i 5 p (Dxu^nmm^H7.m^ 1 4 p 

OAP^eSi-f ^-^^X^-y^^fcaA-T^ (Xt- 
7^S 5 6 0) . COPSfcfc. /i'y-MttA 

■r-S^ilWICi^lC, BH *>*$:#^lcaALT. * 
^^fx^SSi 5P*5«tu:i?m^*^xdgSSi 4P*^S 

^X^l 5P©ffiP*«ttffl6*^*35fX«Ettl 4PW 
ffi P S ffl^-r S ct 3 K LT fe ct t». 

[0 12 0] ^C7D^ Xr5»^S 540tH«l:. 
^XoSSSl 5 P ©ffi P *5J; r>'lt^*-^XfiSEgSl 4 P© 
UlPSBi»-r*f^**ff*3 (X^-y 5 7 0) . d 
X^-y^wratcaASnfcSK-f ^>7K^Sffi 

p*» s^afeftta-r* ct^tts. 

[0 12 1] m*T, *mtfXffi&l 5P©AP*ctt^ 

»*$#^fA«» 1 4 poAn^6ttttSA«arrf^ii 

SrfT^P Ut77"S 5 8 0) . X^-y^© 
TOttfi&l 0©X^ yi7©$S*Wt^;i/h 2 8i&^^lC 
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[0122] mfcMftTMmnmmi ocDx^^^iza 

t»Ttt. &<T3fca6K. t/tl/-^14t 

*v-h i 2i©Wi. -fe/^u—^ i 5 try— K 1 3 

^TS6fe#^enT^^> 0 C te, £•<© 

i5j;OvF/-K 1 3^tAl/-? 1 4, 15tCl£*$n 
tSOW^TLJK ft*, ^-©7. #8?^ -5 £ 

*K, -#&a©il(^->;/T-£3mfl?R|gl itmn 

[0123] ^niC^bT, CC9H^JT-«. 
#;H-2 8£, X^-y^^^^-^^CtftT^^R/h 

/^/-MaAtS^tT'. &£&2 O^T^-y^K 
M^&^ci;ST«ijtXg£;6£U -toft, X^-y?© 
l«#>tftttf;P h 2 8 £^£»C««>T, fWX^vi'B 

y-jKDftmizjiommnmi i tmmt^mvs,^ 
7,*? v zfomz*? ;-)v*&x-tz>m\z. isg&ttttJE 

j&t^&cdh, y^y-;KOf^ffltrS»KMi l.iig 
ii<Dm-&J]$:&tf>Z>iZ$>fzr). ^n££ffi«-T3i&gie>tf 
tt*;Ub2 8tCj;3M#mtJEft£ii*!>5;ii:£B«<t 
L, Z.<Dm#>Z>1£l)lZ. *5 J— )l&&XVrz.h%\Z* 

[0 12 4] «±Pi$bfc±-5(C. C©*8*6fi*nr 
tt, HfrM^SMSSWm* 1 0 OX:** 3: 

nmnmi uaitsciw^t^s. 

[0 12 5] «±*58W<D*16«K'^TBi9JLfc;&«, 
[0 12 6] 

R±iiBJbfcc);3fcgff*«ife«©^» 
[0 12 7] W**2IE«c©«S»m«l©*«KISliI«R* 



[0128] 9t#3i 3 3Btt<Z)»?itmfl!i<Z>«#KRlIia:# 
UTS. 

[0 12 9] »*3S4|3®©«S**«ffi<D«lSg)10iR^ 
[0 13 0] If 5 l5«©^*ffiO««Klg[HlJR* 
[0 13 1] »^6f2«©^«?&<D««KllIliR* 

[0 13 2] ■t&«7£tt<Z>jKtt«tt0«iHm[El«:# 

§«X@(;:J:3tti§?MI«<h«®£©ig^:*J£iS«£> 

ftm<Dftm : £2<E>lZ®%te. : bV>£-?Z>Z.ktfT'g2>o S 
SK, SSSXStCgASnsSPgT, i«Rl'fffl*» 

[0 13 3] »*3B8fe«©^m?&C73m«KKl5IitK* 
[0 1 3 4] If 9 sfi«©^«*cD«»Ml»[iIJR* 

■c**. i^t, zmtT-izmwi^T ztzmmnrnw) 
^ jv 1 3a*£-fc>-&T e^fe© u u--r $ )\>ftis. o z. t # 

[o 1 3 53 m*mi omM<Dmnmm<Dmmnm®i& 
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TJfSTte. y*©rt«T*©3:i:«»XS 
bfrfc. JMWttA^y It 

mmxpyzoftmomzmmnmi 1 zmm-rzzt 
[0136] w*^i i ism©^»m?&©mfi?Bfg|[5|iR 

BUSIES fdtliiSt^ft^^D 
h>S»«4«*©«<fc*j£**3-£*. £©fc», jg^- 

[0137] w*3si 2 B,wio)imni«L<o*MRm®& 

tcg»£-frT. ■€■©«, -E-©«3?SBI£ft#«©ifc#ifc 
[0 13 8] tt$£l 3 fB«©^«m©*^»^[HliR 

[0ffi©ffi¥^i5i^3 

[01] #*W©SSl*««£lxT©«***»©«JMt 

[0 2 ] ^©Bttff a?9JRtt*!fe 1 0 ©ig— fc;i/©# 
[03] Httffi#?SKIMMl 1 0©H^©«tBl§«jg£ 
[04] *©*H«tt©^RR@iR;#i£©lSSjST 
[0 5] *©«#RK@iK#ft©XgKfl£:5ttMtl«l 
[0 6] «*X8KiJtt ««■«©«** ( r^^Tj ft 
[0 7] #«©fp*©-a-c»* rfau*j fttte«£ 

WtC^TI5iBJ0Tfe-5. 

[0 8] »*©^iffl-tT?*5 r-r^Tj f^j*S«SC 

[09] ftMvftmo-mx'&z m-ri ftm&m&m 

[010] #fl©ffMfTtt3&B©*HKEiBBT* 
-5. 



[011] ^©&B©«H&¥B0Tfc-5. 

[012] »(t©f^3i*ffa:5«l©S«©«lS«J«HTf 

[013] «2*M«K:m*5B»ig£*si-r*gB 
[014] ts3 3us«ic*»t4a*xs**«-r*«rit 

©«B§8§fijc0T£-5. 

[015] SM£*«Kis»S«*Xg 
©«IBS«I^0T»S. 

[016] SS5Hl£M©j||S»««©««fKfltl9«^j£© 

[017] fl$ 6 £tttt©«B*Httt©«ft!CIIKB«#&© 

[018] *©«#P»BM«#8:K:isW-3fllBl8£3l 
S-r^ga©«EBS«fiK01r^So 

[019] t-o&mavmn-y hT'^mffznzmm* 

7*-ry u — =f- 1 - h T'& -5. 
[020] 17 &ffiOT©ttm«*lil©«ffftlKlBlft£&© 

[02 1] ■t©«»RBtlHliR*SlCfe^*e*0'RXS 

*^s-r*s«©«BS«ritH-e**. 

[022] fg 8 £ttOT©jK&«fl!!©«#)tlftlslft5&© 

[?$#©I»9§] 

l l -«ffJtlt 

1 2-#V— F 

1 3-7/— F 

14, 1 5-ir/tl^— ^ 

1 4P-t*M3!fXit» 

1 5 P-***Xi05 

16, 1 7-ItS 
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